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B. E. AseTHCHH 

CHCTEMA CEME0CTBA BBASSICACJEJAJE 


V. E. A y E T I S I A N. THE SYSTEM OP THE FAMILY BRASSICACEAE 

IlyTeM BBiHBJieHHH BeflymHX flHarHOCTiraecKHx npH 3 HaKOB, CBHfleTeJiBCTByionjHx 06 ypoBHe 
opraHH3ai^HH, ycTaHOBJieHO, hto b ceM. Brassicaceae npocjiejKHBaiOTCH Tpn ochobhbig jihhhh 
pa3BHTHH, cooTBeTCTByromHe TpeM Tpn 6 aM — Sisymbrieae DC. s. L, Brassiceae s. 1. h Thelypo¬ 
dieae Prantl s. 1., Memjsj kotopbimh HafaioflaeTCH napaJiJiejiH3M b H3MeHUHBOCTH Mop$ojiormiecKHx 
CTpyKTyp. fljIH KaJKflOH H3 Tpn 6 BBIHBJieHEJ o 6 jiaCTH paCCeJieEfHH H I^eHTptl aBTOXTOHHOPO pa3BH- 
thh. Tph6h E. Janchen (1942) iio yKa 3 aHHHM TpeM TpntfaM pacnpeflejiniOTCH cjieayiomHM o6pa30M: 
Sisymbrieae s. 1. (= Sisymbrieae s. str., Hesperideae , Arabideae , Alysseae , Lepidieae , Stenopeta- 
leae , Schizopetaleae ), Brassiceae s. 1. (=Brassiceae s. str., Chamireae , Heliophileae ), Thelypodieae 
s. 1. (=Starileyeae, Pringleeae , Romanschulzieae , Streptantheae , Cremolobeae), B cocTaB tph6h 
Thelypodieae BKJiioueHBi TaKJKe poflu Borodinia N. Busch h Megadenia Maxim. 

Kan h3bgctho, ceM. Brassicaceae H3-3a cbogh Mop^ojiorHHGCKon mohojihthocth 
hbjihgtch oahhm h 3 TpyAHenniHX oSbgktob ajih hoctpoghhh chctgmh, noaTOMy, hg- 
cmotph Ha HeoAHOKpaTHue hohlitkh b 3tom njiaHG mhothx aBTopoB, cpe,n;H npGAJio- 
?kghhhx cncTeM npGo6jia,n;aK)T ncKyccTBeHHLie (cm.: Abgthchh, 1976). 03 uncjia 
hocjigahhx Han6ojiGG pa3pa6oTaHHon b othoihghhh oxBaTa poaob h ^PoShocth KJiac- 
CH(|)HKan;HH, TGM CaMLIM OTBGHaiOIIIGH Hy>KAaM npaKTHHGCKOH CHCTGMaTHKH, HBJIH- 
OTCH CHCTGMa 0. Schulz (1936). llpHHipmLI HOCTpOGHHH CHCTGMH CGMGHCTBa, BLipa- 
^OTaHHHG A. Hayck (1911) h b AajibHGmnGM pa3BHTHG E. JanchGn (1942), hbjihiotch 
npynHHM maroM b CTopoHy 3bojhoii;hohhoh chctcmbthkh, nocKOJibKy ho3bojihiot 
paCCMaTpHBaTb npH3HaKH, HMGIOmHG AHarHOCTHHGCKOG 3HaHGHHG, HG B CTaTHKG, 
a B HX 3B0JIK)I|;H0HH0H ftHHaMHKG. * 

CncTGMa JanchGn, hgcmotph Ha pufl HG,n;opa6oTOK (Abgthchh, 1976), npGACTas- 
jihgtch Han6ojiGG gctgctbghhoh, noaTOMy hpgajiojkghhhh ' 3AGCb o63op chctgmh 
K pGCTOn;BGTHLIX OCHOBHBaGTCH Ha paCCMOTpGHHH 3T0H CHCTGMLI (npHHHTLI BO BHH- 

MaHHG Jinnib tph6h, Tan Kan rjix. cncTGMaTH3an;HH hoatph 6 noTpaSoBaJiGH 6 li ,o;g- 
TajibHHH anaJiH3 Ha poaobom ypOBHG, hto, no MGTKOMy BHpa>KGHHK) I. HodgG (1976: 
32), «b HacTOHmGM 6 lijio 6li ycTpamaiomGH 3a,n;aHGH»). 

B cbogh KJiaccH(|)HKaii;HH JanchGn onnpaGTcn Ha komhjigkc npn3HaK0B, rjul Ka?K- 
JJOTO H3 KOTOpLIX OH npOCJIGJKHBaGT MOp^OJIOrHHGCKHG pn^H H3MGHHHB0CTH, OTpa- 
^KaionjHG nyTH pa3BHTHH otagjibhhx CTpyKTyp ot hphmhthbhlix k 6ojigg npoABH- 
HyTHM. IIpaB^a, hpgajiojkghhhh hm komhjigkc hphmhthbhocth, KaK 3to 6yn;GT pac- 

■CMOTpGHO HHJKG, B HGKOTOpHX CBOHX HGpTBX ^HCKyCCHOHGH. TGM HG MGHGG, HGCMOTpH 
Ha CHJIbHO BHpa^KGHHyiO B ftaHHOM CGMGHCTBG TGTGpo6aTMHK), HaMGHGHHHG 3B0JII0- 
h;hohhhg pn^Bi npn3HaK0B nocjiy>KHJiH GMy ocHOBpn jsjin hoctpoghhh hoboto Ba- 
pnaHTa chctgmh. 0,n;HaKo JanchGn b cbohx hoctpoghhhx npoCMOTpGJi rGHGTHHGCKyio 
n;GJiocTHOCTb 3 bojhoii;hohhhx npon;GCcoB, b pG3yjibTaTG hgto b pn^e cjiynaGB oh 
H pH3HaGT CaMOCTOHTGJIbHLIMH HGAOCTaTOHHO HGTKO OHGpHGHHHG TpH0H HJIH >KG TPh6h, 
npGACTaBJimoniHG co6oh jihiub o,n;Hy H3 CTynGHGH o6n];Gro HanpaBJiGHHH aBOJiioi^HH 
TOH HJIH HHOH KOHKpGTHOH MOp$H. 

B ftaHHOM 063 OPG H HpHHHMaKf yCTaHOBJIGHHHG JanchGn MOp^OJIOTHHGCKHG pH^H 
HpH3HaK0B HG3aBHCHM0 OT TOTO, B KaKOM HanpaBJIGHHH HX paCCMaTpHBaTb B 3B0- 
JIK)n;HOHHOM aCHGKTG. TaK, HanpHMGp, H3-3a HGAOCTaTOHHOH OCBGAOMJIGHHOCTH o6 
OC 06 GHHOCTHX ShOJIOTHH HOKa Tpy^HO Cy^HTb, HTO HBJIHGTCH 60 JIGG npHMHTHBHLIM — 
n;GJILHOG HGKTapHOG K0JIbn;0 HJIH AP 06 H 0 G-, THHHHKH, npGBBimaiOmHG HJIH HG npGBH- 
maiOnpEG OKOJIOn;BGTHHK, HaJIHHHG HJIH OTCyTCTBHG THHO(|)Opa H fl;p. B TO JKG BpGMH 

4 © HsAaTejibCTBO «HayKa», «BoTaHHqecKHii >KypHaji», 1983 r. 
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3to Hejii>3a CKa3aTb o njioAax, hbjihioiahxch, Kan HeoAHOicpaTHO OTMeaajin MHorne 
6paccHKOJiorn, bbojiioahohho Hanbojiee njiacTnaHLiM opraHOM, nocpe^CTBOM koto- 
poro b ochobhom ocym;ecTBJiHeTCH aAanTan;HH KpecTOABeraLix k ycjiobhhm cpe^Li. 
Tanaa a^anTHBHaa JiaSnJibHocTb nopoAHJia HecMeTHoe pa3HOo6pa3ne $opM hjioaob, 
hoahhhhioiahxch, oAHaico, gahhlim b ceMencTBe HanpaBJieHHHM hx CTpyKTypHOH 
3bojhod;hh — ot CTpyaica k CTpyaoaicy, ot pacKpHBaioin;Hxca hjioaob k HepacKpLi- 
Baioin;HMca, ot MHoroceMaHHLix k OAHOceMHHHBiM, ot hjioaob c ninpoKon nepero- 
poAKon k mioftaM c y3Kon neperopoAKon, ot oahohjighhlix hjioaob k AByajieHHLiM. 
B OTHomeHHH o6m;ero njiaHa CTpoeHaa HJiOAa KpecTonjBeTHLix a npnAep>KHBaioci> 
MHeHaa 06 hx SnKapnejiapHon npnpoAe (ABeTncaH, 1959). Hto KacaeTca ceMH- 
3aaaTKOB, to, ecjin paHbme npnAaBajiocb 6ojibinoe TaKCOHOMnaecicoe 3HaaeHne pa6- 
nojio>KeHHK) KopemKa 3apoAHma no OTHomeHHio k cgmhaojihm (cnmncoKopeniKOBLiH 
3apoAHin h KpaeKopeniKOBLin), Tenept iia MHoroancjieHHLix npnMepax BLiaBjieHa 
HeycTofiaHBOCTb 3TOTO npH3HaKa HepeAKO b npeAejiax poAa, a HHorAa Aa>ne h BHAa. 
Ha moh B3rjiHA, A*>ia MaKpocncTeMaTHKH KpecToijBeTHHx Hanbojiee cymecTBeHHa 
TeHAeHn;Ha k yBejinaeHnio ceMHAOJien, hto HecoMHeHHO TaKHce aBJiaeTca cjieACTBneM 
aAanTan;HH, cnocoScTByloiAeH noBLimeHHio npopacTaionjen chocoShocth ceMaH. 

O03op CHCTeMbi ceMeficTBa KpecTOii,BeTHbixj 

Janchen (1942), onnpaacb Ha 3BOJiion;HOHHLie pa^Bi npn3HaKOB, aojiht ceM* 
Brassicaceae Ha 15 Tpn6. H3 hhx nmpoKO paccejieHLi no 3eMHOMy mapy npeACTaBn- 
Tejin Tpn6 Sisymbrieae, Hesperideae , Arabideae , Alysseae, Lepidieae, Brassiceae, 
npn 3 tom Ha eBpa3naTCKOM KOHTHHeHTe npeACTaBJieHH jramb bth tph6li. OcTajitHHo 
Tpn6n ( Stanleyeae, Pringleeae, Romanschulzieae, Streptantheae, Chamireae , 
Schizopetaleae, Stenopetaleae, Heliophileae n Cremolobeae) npnypoaeHLi k CeBep- 
hoh n IOhchoh AMepnae n kukhlim mnpoTaM CTaporo CBeTa. Janchen nx canTaer 
H30JinpoBaHHLiMH He tojilko reorpa^naecKn, ho h TaKCOHOMnaecKH. 

HenoTopLie H3MeHeHna AaHHon cncTeMbi, Kacaion^neca eBpa3naTCKnx Tpn6 r 
BHeceHLi mhok) b npeABiAynjHX ny6anKan;Hax (ABeTncaH, 1975, 1976, 1981). Ha oc- 
HOBaHnn aHajiH3a npn3HaKOB, ncnbJib30BaHHLix Janchen, a Taione HaKonnBmenca 
HH$opMan;HH no ancjiaM xpomocom, aHaTOMnaecKOMy CTpoeHnio cnepMOAopMLi, Mop- 
$ojiornn HLiJibn;eBLix 3epeH, 3M6pnojiornn n XHMnaecKOMy cocTaBy CAejiaH bliboa, 
o n;ejiecoo6pa3HOCTH npn3HaHna A®yx Tpn6 BMecTO paccMOTpemiLix > mecTn — 
Sisymbrieae DC. s. 1. (=Sisymbrieae s. str., Hesperideae, Arabideae, Alysseae, Lepi¬ 
dieae) n Brassiceae . 

IIInpoKoe noHHMaHne TpnbH Sisymbrieae b paMKax ecTecTBeHHLix rpaHnn; eo 
apeajia ho3bojihjio ycTaHOBHTt, aTO n;eH'jrpoM ee MaKCHMajibHoro Mop$ojiornaecKoro- 
pa3Hoo6pa3HH aBJiaeTca HpaHO-TypaHCKaa $JiopncTnaecKaa objiacTb. 1 Pa3BH- 
Tne me TpnSbi Brassiceae CBa3aHO co CpeAH3eMHOMopcKon n Caxapo-CnHACKon 06- 
JiaCTHMH. 9 tO TOBOpHT O TOM, aTO paCCMOTpeHHbie TpnbLI HMeiOT CaMOCTOHTejIbHLIO 
reorpa^naecKH n 3KOJiornaecKn pa3o6n];eHHLie npyrnme oaarn aBTOXTOHHoro pa3- 
bhthh (ABeTncaH, 1980). Mea?Ay abhhlimh TpnbaMn oTaeranBO BLipncoBHBaiOTca 
napajiJiejibHLie paAti H3MeHanB octh mhothx Manpo- n MHKponpn3HaKOB, aTO cbh- 
AeTejitCTByeT o cxoahhx bbojuoahohhbix TeHAeHAnax (cm. Ta6jinn;y: ,ABeTncaH r 
1976). 

Kanne ace 3aKOHOMepHOCTn npocjieacnBaiOTca npn paccMOTpeHnn cncTeMLi ceM^ 
Brassicaceae b n;ejiOM? 

Te3nc Janchen n ero npeAniecTBeHHHK ob o TaKCOHOMnaecKon H30Jinp0BaHH0cra 
BHeeBponencKnx Tpn6 KpecTon;BeTHLix b AaJibHenmeM aacTnaHO noAKpenJieH (Koble-, 
1982) hjih nepecMOTpeH (Melchior, 1964; Al-Shehbaz, 1973) nocJieAyiorn;HMH nccjie- 
AOBaTejiaMH. 

H. Melchior (1964) b CBoeM o63ope A^HHoro ceMencTBa rjih. 12-ro H3AaHna 
«A. Engler’s Syllabus der Pflanzenfamilien», onnpaacb Ha cncTeMy Janchen, no- 
CBoeMy rpynnnpyeT Tpn6bi. npaBAa, b hBkotophx cjiyaanx oh TeM caMHM npnBHoenr 
b cncTeMy 3JieMeHT ncKyccTBeHHOCTH, Kan HanpnMep, npn pa3rpaHnaeHnn Tpn6 r 
xapaKTepn3yion];HXCH njiOAaMH CTpyaoaKaMH, ot Tpn6 c hjioabmh CTpyanaMH. C APY“ 
ron CTopoHH, oh BbiHBHJi 6 jih30Ctb MeacAy TpnSaMH Brassiceae, Chamireae n Helio - 


1 XopnoHH npEBogHTCfl corjiacHo A. JI. TaxTa^acaHy (1978). 
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phileae , bliagjihb hx b OTAGJiBHyio rpynny Ha ocHOBaHHH hjioaob, CHa6>KGHHBix «ho- 
CHKOM», H HO-pa3HOMy CJI05KGHHLIX CGMHAOJIGH. 

XapaKTGpHBiMH oco 6 ghhocthmh tph 6 li Brassiceae, OTJinuaioiAHMH gg KaK ot 
tphSli Sisymbrieae s. 1., Tan h ot ocTajibHtix kpgctoijbgthbix, hbjihiotch AByujiGHHLiG 
hjioabi, oSlihho KoppGJiapyion^HG co baojib cjiojkghhhmh cgmhaojihmh. Mh y>KG OT- 
MGHajin (Abgt^hchh, 1980), hto SjiaroAapa AsyujiGHHocTH hjioaob, npnB oahiagh k tg- 
TGpoapTpoKapnnn, y npGACTaBHTGJiGH AaHHOH tphSbi HanSoJiGG ycnGinHO bohjio- 
HjaGTCH npOrpGCCHBHaH TGHAGHIJHH K TGTGpOKapHHH, HinpCKO HaSjIIOAaiOmaHCH B CG- 
MGHCTBG. IIoCpGACTBOM yBGJIHHGHHH CGMHAOJIGH H HGpaCKpHBaGMOCTH TOH HJIH HHOH 
nacTH njioAa, oSGCHGUHBaioiAHX HaAGJKsyio coxpaHHOCTB cgmhh h hx npopacT bhhg 
b aKGTpGMaJiBHHX ycjiOBHHx, y npGACTaBHTGJiGH tph 6 li Brassiceae ocynjGCTBJiHGTCH 
aAanTaiptH k kcgphhgckhm ycjiOBHHM 3acymJiHBBix oSjiacTGH Cpgah3gmhomopbh h 
C aXapO-ApaBHHCKHX HyCTHHB. CjIGAOBaTGJIBHO, pa3JIHHHBIG MOAH(|)HKan;HH ABy^JIGH- 
HLIX HJIOAOB H BAOJIB CJIOJKGHHLIG CGMHAOJIH MOJKHO paCCMaTpHBaTB KaK 60 JIGG CO- 
BGpmGHHHH ypOBGHB OpraHH3an;HH, pGaJIH3yK)H];HHCH B KOHKpGTHOH CpG^e o 6 HTaHHH« 

MoHOTHHHaH Tpn 6 a Chamireae, gahhctbghhbih npGACTaBHTGJiB kotopoh Chamira 
circaeoides Dtucg xapaKTGpn3yGTCH ^Ba^K^Li baojib cjiojkghhlimh cgmhaojihmh, hb- 
jihgtch oahhm h 3 3 hagmhhhlix TaKCOHOB KancKon oSJiacra. Tpn 6 a Heliophileae 
{4 po^a, okojio 100 bhaob) tbk>kg npnypouGHa k IOjkhoh A$phkg (npGHMym;GCTBGHHO 
KancKan oSjiacTB). B otjihhhg ot Tpn 6 Brassiceae h Chamireae npGACTaBHTGJra AaH- 

HOH TPh 6 li HMGIOT HOHGpGHHO, HpH 3TOM A®a>KAH HOHGpGHHO CJIOJKGHHLIG CGMHAOJIH. 

TaKHM o6pa30M, 3TH TPh 6 lI c 6 jIH?KaiOT HaJIHHHG HJIOAOBOTO «HOCHKa» H TGH^GH- 
h;hh k y bg jihhghhio cgmhaojigh. 0,n;HaKO gcjih Ha iotg A$phkh «hochk» giijg hg <$yHK- 
HiHOHHpyiomGG HOBOo6pa30BaHHG, to Ha cgbgpg A$phkh, KaK h no BCGMy apcajiy 
tph 6 li Brassiceae, oh. b npGo 6 jiaAaioin;GM 6 ojibihhhctbg cjiyuaGB bkjiiough b npoijGCC 
AHCCGMHHaijHH HyTGM pa3BHTHH B HGM CGMHH. ^TO >KG KaCaGTCH a^aHTHBHOH pOJIH 
yKpyHHGHHH CGMHAOJIGH, TO, HaoSopOT, OHa B03paCTaGT Ha IOTG A$pHKH, TAG 60 JIGG 
KpyHHLIG ABa^K^BI BAOJIB h HOHGpGHHO CJIOJKGHHLIG CGMHAOJIH COOTBGTCT'BGHHO y npGA¬ 
CTaBHTGJiGH Tpn 6 Chamireae h Heliophileae aojdkhh ho cpaBHGHHio c npocTO baojib 
CJIOJKGHHLIMH CGMHAOJIHMH y npGACTaBHTGJiGH Brassiceae CHOCoSCTBOBaTB 60 JIGG BH- 
COKOH >KH3HGCHOCo6hOCTH CGMHH H HpopOCTKOB. 

CorjiacHO nccjiGAOBaHHHM R. Bauch (1941), y npGACTaBHTGJiGH tph 6 li Brassi- 
ceae «hochk» coujighhgtch co CTBopKOBonuacTBio njioAa hocpgactbom «CGAJiOBHAHoro 
cycTaBa», uto pacnpHHBaGTCH oSlihho KaK oahh H3 AHarHOCTHUGCKHX npn3HaKOB 
AaHHOH TPh 6 h. K COJKaJIGHHK), Bauch OrpaHHHHJICH H3yUGHHGM GBpOHGHCKHX KpGCTO- 
IJBGTHLIX. JIhHIB AaJIBHGHHEHG HCCJIGAOBaHHif MOryT HpOJIHTB CBGT Ha B03M0>KH0CTB 
HaJIHHHH 3TOTO <$GHOMGHa H y K)?KHO-a<|)pHKaHCKHX «HOCHKOBLIX», T. G. HpG^CTaBH- 

tgjigh Tpn 6 Chamireae h Heliophileae . 

Ha OCHOBaHHH CKa3aHHOTO gctgctbghhlim hbjihgtch HpH3HaHHG o,o;hoh KpyHHOH 
tphSli — Brassiceae s. 1. (= Brassiceae s. str., Chamireae, Heliophileae). OaKTHHGCKH 
TaKOG HOHHMaHHG tphSli cooTBGTCTByGT HO^rpynnG «c» rpynnLi «B» Melchior, npn- 
3HaKH, AnarHOcn;HpyK)n];HG Tpn 6 y Brassiceae ‘s.- 1., hjioabi c «hochkom» h cjiojkghhlig 
cgmh^ojih CBHAGTGJiBCTByiOT 06 onpGfteJiGHHOM 3^ojiion;HOHHOM ypoBHG opraHH3an;HH, 
hbjihk)H];gmch cjigactbhgm blicokoh CHGn;HajiH3aH;HH. 

OCHOBHLIG ouarn pa3BHTHH TpnSLI B AaHHOM GG HOHHMaHHH — CpG,n;H3GMHO- 
MopcKan, Caxapo-CnH^CKaH h KancKan $jiophcthhgckhg oSjiacTH. OTCio^a mojkho 
B aKJIIOHHTB, HTO Ha a<|)pHKaHCKOM KOHTHHGHTG 3a$HKCHpOBaHLI pa3JIHHHLIG CTaftHH 
MyTan;HH, HanpaBJiGHHLix b CTopoHy pGKOHCTpyKnnn njio,a;a h yBGJiHHGHHH cgmh- 
AOJIGH KpGCTOn;BGTHLIX, T. G. HTO 3AGCB HpOCJIGJKHBaGTCH pa3BHTHG O^HOH H3 BGTBGH 
a^aHTHBHOH 3BOJIK)Ei;HH CGMGHCTBa. npaB^a, MOJKGT BLl3BaTB COMHGHHH ^HSBIOHKniHH 

MGJK,n;y Cgbgphoh h IOjkhoh A^phkoh. OAsaKO, KaK noKa3aJi HGdgG (1976) Ha npn- 
mgpg poaob Matthiola h Erucastrum, aHaJiornuHHH pa 3 pHB apcaJia y kpgctod;bgt- 
hlix HaSjiiOAaGTCH, h gcjih oh npHcym; otagjibhhm po^aM^ to hg ctojib yAHBHTGJiGH 
h AJm tphSli. 

OSpaTHMCH TGHGpB K paCCMOTpGHHK^ Tpn 6 KpGCTOABGTHBli, CHHTaiOIAHXCH HpH- 
mhthbhlimh. K hx HHCJiy Janchcn othocht tph 6 h Stanleyeae, Bomanschulzieae 
h Streptantheae, npGACTaBHTGJiH kotoplix npaypouGHLi k Cgbgphoh Amgphkg, npo- 
HMyiAGCTBGHHO K oSjiaCTH CKaJIHCTLIX TOp. 

MoAepHH3an;HH 3 toh hbcth chctgmli Ha Sojigg gctgctbghhoh ocHOBje npoAeJiaHa 
1. Al.-Shchbaz (1973) b gto npGKpacHOH MOHorpa<|)HH, hocbhiq;ghhoh poAy Thely- 
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podium ; 3Ty MOHorpa$Hio mojkho oraecTH k uncjiy BTajioHHBix SHOCHCTeMaTHuecKHX 
HCCJieAOBaHHH. Ilocjie KpnTHuecKoro aHajiroa npeAmecTByioiAHX cncTeM aBTop 
npnHHMaeT oAHy Tpn6y — Thelypodieae Prantl, BKJiiouaioiAyK) tph6h Stanleyeae r 
Romanschulzieae h Streptantheae , a TaK>Ke poabi Thelypodium Endl. h Macropo¬ 
dium R. Br., OTHOCHMLie Janchen k TpnSe Sisymbrieae b cocTaBe noATpaSti 
Thelypodiinae . CpeAH npn3HaKOB, xapaKTepmyioiAHX TpnSy Thelypodieae b npn- 
hhtom hm oS'LeMe, Al-Shehbaz hphboaht cjieAyioiAHe: tliuhhkh, BLiCTaBjiinom;iiecH 
H3 BeHHHKa HJIH HeT; HjBKTapHBIH A^CK npeHMymeCTBeHHO HH3KHH, hjiockhh; 
hjioabi — b a jibkob aTbie hjih cnJiiocHyTLie napajuiejiBHO neperopoAKe a^ hhhh ^ 
CTpyqKH, oSbiuho CHA^mne Ha rnHo<|)ope; pBijibn;e n;ejibHoe hjih AByJionacTHoe; 3a- 
poABnn npae- hjih chhhk ok op eniK ob bih . H3 hhx HanSojiee thhhhhlimh rjix. tphSbi 
Thelypodieae hbjihiotch tliuhhkh, npeBBimaioiAHe okojioabgthhk, HrnHO<|)op. OAsaKO 
ecjiH b TpnSe Brassiceae s. 1. ee OTjrauHTejiBHBie npn3HaKH (hjioaoblih «hochk» h 
TeM pjiH hhbim choco6om cjiojKeHHLie cgmhaojih) xapaKTepHLi ajih Bcex ee npeACTa- 
BHTejien, to y TejinnoAneBBix He BcerAa A^HHHLie tlihhhkh CKoppejinpoBaHLi c thho- 
$opoM. B pHAe cjiynaeB o npHHaAJie?KHOCTH k asihhoh TpnSe^CBHAeTejiBCTByeT npn- 
cyTCTBne OAHoro H3 3thx BeAyiAHx npH3HaKOB b coneTaHHH c ApyrHMH xapaKTepHBiMH 
nepTaMH tph6bi. Ilpn 3tom hgoSxoahmo otmgthtb, hto rnHo<|)op H3peAKa BCTpeua- 
eTca h y npeACTaBHTeJien Tpn6 Brassiceae h Sisymbrieae , a A*™HHLie tbihhhkh, bh- 
CTaBJunoiAHecH H3 BeHHHKa, npncyiAH tojibko TpnSe Thelypodieae. 

Ecjih paccMaTpHBaTb TpnSy Thelypodieae Tan >Ke, KaK oaho H3 HanpaBJieHHH 
3BOJiion;HH ceMencTBa, to rjih. mhothx ee npn3HaKOB aojijkhli npocjiejKHBaTBcn na- 
pajiJiejibHHe c TpnSaMH Sisymbrieae s. 1. h Brassiceae s. 1. phabi roMOJiormraoH H3- 
MeHHHBOCTH. C 3THX H03HI];HH RJ1H. TeJIHHOAHeBBIX CTaHOBHTCH AOHyCTHMBIMH HJIOABI 
He TOJIbKO B BHAe AJIHHHLIX CTpyHKOB, HO H KOpOTKHe CTpyUKH H CTpyUOHKH KaK 
c ninpoKOH, TaK h c y3KOH neperopoAKon, a TaKHce HeKTapHHKH He tojibko b bhao 
3aMKHyToro KOJibija, ho h pa3AejiBHLie. Tanoe noHHMaHne TejinnoAneBBix no 3 BOjmeT f 
KaK 3 to 6yAeT bhaho HH>Ke, em;e HecKOJiBKo pacninpHTB rpaHHABi 3 toh tphSbi h 
bkjiiohhtb b ee cocTaB tphSbi Pringleeae, Cremolobeae h poabi Megadenia Maxim. 
h Borodinia N. Busch. 

OuepuHBaa Kpyr poACTBa hphmhthbhbix KpecTOABeTHBix, t. e. cocTaB tphSbi 
Thelypodieae , h cwran, hto ohh npHyponeHLi hckjhohhtgjibho k ceBepHOMy nojiy- 
mapnio, Al-Shenbaz He corJiamaeTcn c K. Prantl (1891), kotopbih KpecTOABeTHBio 
io>KHoro nojiymapHH cunraeT HanSoJiee hphmhthbhlimh, othoch k takoblim poA. 
Pringlea Hook. f. Eahhctbghhbih npeACTaBHTejiB Aamioro poAa P. antiscorbutica 
R. Br. npoH3pacTaeT Ha npHaHTapKTH^ecKHX ocTpoBax KeprejieH h Kpo3e, pacno- 
Jio>KeHHHX b kukhoh Haem Hhahhckoto oKeaHa. fljIH Hero OUeHB THHHHHO KOJIOCO- 
BHAHOe COABeTHe, KaK 6bI OKyTaHHOe CHJIBHO BLlCTaBJIHIOIAnMHCH TLFlHHKaMH. 

Janchen BCJieA 3a Hayek (1911), BBiAejiHBmHM 3tot bha b MOHOTHHHyio Tpn6y 
Pringleeae, CHHTaeT OTCyTCTBHe rnHo<|)opa, othochtgjibho KopoTKne CTpyuKH n 
ocoSeHHo HeKTapHHKH, He o6pa3yioii];He o6m;ero KOJiBn;a, CBHAeTe jibctbom npoABH- 
HyTOCTH. TeM He MeHee 3to He mojkgt cjiy>KHTB noMexon a*^^ npHHHCJieHHH TpnSu 
Pringleeae k TejinnoAneBBiM, BO-nepBHX, noTOMy, hto HMeeTcn oahh H3 BeAynjHX 
AHarHOCTHHeCKHX npH3HaKOB — THHHHKH, npeBBIIUaiOIAHe BeHHHK, B COHeTaHHH 
c phaom APyrnx xapaKTepHBix nepT tph6h (BaJiBKOBaTBie CTpyuKH, cnHHKOKopem- 
kobhh 3apoABnn). Bo-btophx, npoABHHyTOCTB jihihb noAKpenjineT neTKO c$opMyjiH- 
poBaHHoe Janchen npeACTaBJieHne o MopiJojiorHuecKHX pnAax, cooTBeTCTByioiAHX 
bbojiioahh OTAejiBHBix opraHOB, KOTopan, no ero mhghhio, y KpecTOABeTHBix HanpaB- 
JieHa npeHMymeCTBeHHO b CTopoHy peAyKAHH. 

CAep>KHBaiOIAHM $aKTOpOM K oSBeAHHeHHK) A3HHBIX Tpn6 MOJKeT CJiyHKHTB AH3T>- 
iohkahh Me>KAy CeBepHOH AMepnKOH h ocTpoBaMH KeprejieH h Kpo3e. OAHano 3to t 
pa3pHB HecKOJiBKo crjiajKHBaeTCH SjiaroAapn BKJHoneHHio b cocTaB TejinnoAneBBix 
K»KHo-aMepHKaHCKOH tph6h Cremolobeae. 

Tpn6a Cremolobeae , 6 poaob kotopoh npHyponeHLi npeHMym;ecTBeHHO k Ahabm^ 
xapaKTepH3yeTcn a® onnaTBiMH CTpynonKaMH c y3KOH neperopoAKon; hx ctbopkh oS- 
pa3yiOT OAHoceMHHHLie no-pa3HOMy KpBiJiaTBie nojiynjioAHKH. Janchen cunraeT 3Ty 
Tpn6y oneHB H30JinpoBaHHOH ot ocTaJiBHHX Tpn6 KpecTOABeTHLix h no CTpoeHHm 
HJIOAOB CHJIBHO npOABHHyTOH. B TO >Ke BpeMH RRK KpeMOJIoSneBBIX THHHHHH THHO- 
(|)op h 6oJiee hjih MeHee HameBHAHO cpacTaiorAHecn HeKTapHHKH, uto nosBOJiner 
othgcth TpnSy Cremolobeae k TpnSe Thelypodieae s. 1. Hto KacaeTcn hjioaob, to* 
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ABonnaTbie CTpyno^KH c y3Kon neperopoAKon HMeiOT cbohx MHoronHCJieHHbix tomo* 
jioroB b Tpn6ax Sisymbrieae s. 1. (jienHAHeBbie) nBrassiceae s. 1. ( Schouwia, Psychine) t 
IIpaBAa, b 3thx TpnSax ran njioAa — CTpynoneK — BOo6m;e nrapoKO npeACTaBJieH 
H npH 3TOM npOCJie^HBaiOTCH 3BOJIK)n;HOHHLie pHftLI OT CTpy^Ka K CTpyHOHKy, TOrfla 
nan b npe^JiaraeMOM 3Aecb oSbeMe TpnSbi Thelypodieae CTpynonKH, k TOMy >Ke a<>t 
bojibho cnen;HajiH3HpoBaHHOH KOHCTpyKAHH, npHcymn jramb paccMaTpnBaeMOMy 
po^cTBy. Ho, k co 2 KajieHHio, mli HH^ero He 3HaeM o BLiMepninx <$opMax, KOToptie 
MoryT 6 litb npmiHHOH KancymencH npepLiBHCTOCTH bbojiioahh 3toh bgtbh KpecTOr 
n;BeTHHx. 

^pyrnM npHMepOM KpynHOMacnrraSHOH ah3i>K)hkii;hh, CBHAeTejibcrayioiAHai 
o ApeBHHX MaTepuKOBLix cbh3hx, hbjihiotch poAH Macropodium, Borodinia h Mega- 
denia. Poa Macropodium CHHTajicn eAHHCTBeHHbiM npeACTaBHTejieM TpnSbi Thely¬ 
podieae Ha eBpa 3 naTCKOM KOHTHHeHTe (Al-Shehbaz, 1973). ^Ba BH^a 3Toro ojraroTHn- 
Horo po^a H3BecTHLi H3 I^eHTpaJibHon A3 hh, IJ^eHTpajibHOH CnSapn ( M. nivale 
(Pall.) R. Br.) h c flaJibHero BocTOKa h H3 Hhohhh ( M . pterospermum Fr. Schmidt), 

OAHaKO He BLI3LIBaeT COMHeHHH HpHHaAJIC^KHOCTb K TeJIHHOAHeBLIM H Apyroro BO'S 1 
CTOHHO-a3naTCKoro MOHOTHHHoro poAa Borodinia . Eahhctbghhlih ero npeACTaBjj* 
Tejib B . tilingii (Regel) Berkutenko, paHee h3bgcthlih jinmb H3 IJeHTpajibHOH Ch* 
6 npn, o6Hapy>KeH h Ha ^ajibHeM BocTone (XapKeBHH, 1975, 1981). Ha nencHoe cih 
CTeMaTHnecKoe nojio>KeHHe Borodinia yKa3biBaiOT Kan caM aBTop poAa (Bym, 1931), 
Tan a C. C. XapKeBHH (1981) b CBoeM oSctohtgjibhom coo6m;eHHH. OpneHrapoBOHHO 
H. A. Bym othocht poA Borodinia k TpnSe Hesperideae , XapKeBHH — k Alysseae 
(no CHCTeMe Janchen), t. e. o6a ohh othocht 3tot poA k Tpn6e Sisymbrieae s. l f 
(ABeTHCHH, 1975, 1976). B to 5 Ke BpeMH XapKeBHH nepBLin o6pam;aeT BHHMaHne Ha 
AJiHHy tlihhhok, KOTopbie y Borodinia tilingii , Kan h y npeACTaBHTeJien TejranoAHe-r 
blix (y XapKeBHHa — Stanleyeae h Pringleeae), npeBbimaiOT BemraK. Hmchho 6 jia^ 
roAapn ajihhhlim TbiHHHKaM h rnHO<|)opy (ropa3AO SoJiee KopoTKOMy b oramrae ot 
Macropodium) KaK BeAynjHM AHarHOcranecKHM npn3HaKaM TpnSbi Thelypodieae^ 
a TaiOKe cpocmnMCH HeKTapHHKaM h npmiHCJiHio poA Borodinia k TeJinnoAnepbiM, 

OScyn^Aan TaKCOHOMnnecKne rpaHnn;Li h cocTaB tph6h Thelypodieae , Hejib3if 
oSohth h APyron HHTepecHHH ojmroTHHHbiH BOCTOHHO-a3naTCKHH poA Megadenia^ 
Ero apeaji TaKnce oxBaTHBaeT IJeHTpaJibHyio A3 hio (M. pygmaea Maxim.), IJemr 
TpajibHyio CnSnpb (Af. bordunovii M. Pop.) h flajibHnii Boctok ( M . speluncarum 
Vorobiev, Worosch. et Gorovoi). npeACTaBHTejin 3Toro poAa — 6eccTe6ejibHbie hjib 
hohth 6 eccTe6ejibHbie oahojigthhkh c po3eTKon npnKopHeBbix jracraeB h npnKopHe-* 
blim pacnojiojKeHneM abctkob h hjioaob, npn C03peBaHHH npnrnSaion^HXCH Ha ajihh-* 
hlix njiOAOHO?KKax k 3eMJie. OShjhm oSjihkom. 3th bhabi HecKOJibKO h anOMHHaiOT 
aBCTpajiHHCKoro reoKapnnKa Geococcus pusillus Harv. H3 tph6bi Sisymbrieae , oaho-t 
rHe3AHbie 3apbiBaion];HecH CTpynonKH KOToporo TaKnce chaht Ha njioAOHO>KKax, ot-t 
xoahiahx ot npnKopHeB oh po3eTKH. Hjioabi Megadenia — ABonnaTbie CTpynoHKi* 
c oneHb y3Kon, tojictoh neperopoAKon, opemKOBHAHbiMH oahocgmhhhhmii otaojihk)^ 
h];hmhch CTBopnaMH, CHAHm;He Ha oneHb kopotkom rHHO$ope, t. e. Tnna hjioaob Tpn6bj 
Cremolobeae. V nocjieAHHX Ha CTBopnax pa3BHBaioTCH OAHO-MHoropnAHLie KpbtJibH, 
y bhaob Megadenia , hpohbjihioiahx TeHAeHAHio k reoKapnnn, ctbopkh hjioaob 
S ecKpbiJibie. Ha 6jin30CTb Megadenia k Cremolobeae oSparaJi BHHMaHne em& 
M. T. nonoB (1954). Oh cnnTaji, hto poA Megadenia , c oahoh ctopohbi, poACTseit 
npeACTaBHTeJiHM TpnSbi Cremolobeae, c APyron — Lepidieae , h npeAJiaraji BHAejiHTb 
ero b ocoSyio noATpnSy JiennAneBHx — Megadeniinae, KOTopan AOJi>KHa cjiyjKHTb 
CBH3yK)m;HM 3 bghom Me;KAy bthmh TpnSaMH. HecoMHeHHO, Megadenia h no CTpyKType 
njiOAa h no Hajimraio rnHO(|)opa npeACTaBJineT co6oh oahh h3 3 jieMeHTOB poACTBa 
KpeMOJioSneBbix, BMecTe c kotopbimh h aojijkgh paccMaTpHBaTbcn b cocTaBe Tpn6bj 
Thelypodieae s. 1. Hohob (1954 : 8 ) cwraji ero «hh neM hhhm, nan APesHBHniHM 
najieoreHOBHM thhom KpecTOABeTHbix, nocKOJibKy ee poatbghhhg cbh3h npocjie* 
JKHBaiOTCH KaK B EBpa3HH, TaK h b CeBepHOH h JOjkhoh AMepHKe». ToHKOe HyTbe 
(|)jioporeHeTHKa He H3MeHHJio nonoBy h Ha 3 tot pa3 — Ha caMOM A^e TaKOBa reo^ 
rpa(|)HH poACTBa 3Toro poAa b cocTaBe TpnSbi Thelypodieae s. 1. 

3acjiy>KHBaeT ocoSoro BHHMaHHH oSiahoctb apeaJiOB poaob Macro podium, Boro¬ 
dinia h Megadenia, npeACTaBHTejin kotoplix H3 BecTHH H3 gahhhhhhx MecToo6nTa- 
hhh H3 I(eHTpaJibHOH A3 hh, I(eHTpajibHOH CnSnpH h c ^ajibHero BocTOKa. KaK 3 to 
S biJio paccMOTpeHo Bbime, hx p oactb eHHBie cbh3h HanpaBjieHbi b CTopoHy AMepnKH, 
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HanSoJiee npHMenaTejieH npn 3 tom tot $aKT, hto 3 th cbh 3 h nppaAHnpyiOT Kan b cto- 
poHy CeBepHOH, TaK h K)>khoh AMepnKH, rAe cooTBeTCTBeHHO CKajincTtie ropBi, c oa- 
HOH CTOpOHBI, AhABI — C APyrOH, HBJIHIOTCH OUaraMH aBTOXTOHHOrO pa3BHTHH 

“tphSh Thelypodieae. Hajmune b Boctohhoh A 3 hh npeACTaBHTejien 3 thx A®yx BeTBen 
pa3BHTHH A^HHOH TpnSBI CBHAOTejIBCTByeT 0 ApeBHeHDIHX MaTepHKOBLIX CBH3HX 

ft o tom, hto poabi Macropodium, Borodinia h Megadenia HecoMHeHHO hbjihiotch oc- 
KOJiKaMH aPcbhhx <$jiop, coxpaHHBniHMHCH b pejiHKTOBBix pe^yrnyMax. 

I^eHTpoM MaKCHMajibHoro Mop$ojiornuecKoro pa3Hoo6pa3HH tphSbi Thelypo¬ 
dieae s. 1. b HacTOflmee BpeMH hbjihiotch CnajiHCTBie ropBi, rAe cocpeAOToneHO Han- 
6 ojibmee hhcjio bhacmhhhlix poaob (Sojiee 10). H 3 hhx poA Stanley a Nutt. Janchen 
HaxoAHT HanSojiee npnSjiHJKaioiAHMCH k oSjiHKy rHnoTeTHuecKoronepBHUHoro KpecTO- 
ABeTHoro. Oh cwraeT, hto poA Stanleya cbohmh ajihhhbimh TBiunHKaMH, npeBBnnaio- 
hjhmh JienecTKH, a*™hhbim rHHO$opoM h CHJibHO pa3BHTBiM HeKTapHBiM kojibijom, 
o 6 HapyjKHBaioni;HH cxoactbo c poaom Cleome, hbjihgtch CBH 3 yion];HM 3 BeHOM Me>KAy 
ceMencTBaMH Brassicaceae h Capparaceae. IIo 3 TOMy hmohho TpnSy Stanleyeae oh 
CHHTaeT HanSojiee hphmhthbhoh, oceBOH, ot kotopoh Kan b rpa^nuecKOM H3o6pa- 
>KeHHH CBoen chctgmbi, TaK h b cjiOBecHOH ee HHTepnpeTaqHH oh bbiboaht Bee ocTaJib- 
HBie TpnSBI KpeCTOIJBeTHHX. , 

IIpeACTaBJieHHe o tom, hto ceM. Brassicaceae hbjihotch AcpnBaTOM ceM. Cappara¬ 
ceae uepe3 noAceM. Cleomoideae , HMeeT cbohx MHorouncjieHHBix npnBep>KeHH;eB 
(TaxTaA>KHH, 1966; Takhtajan, 1980). Oahhko h 3 bocthhh SpaccnKOJior Hedge 
(1976) 6 epeT 3 to hoa coMHeHne, KaK h Becb KOMHJieKC hphmhthbhocth, ouepueHHBra 
Janchen. Bojiee toto, KpynHenniHH 3 hbtok «hphmhthbhbix» KpecToqBeTHBix R. Rol¬ 
lins b 6 eceAe c A. Cronquist BBiCKa 3 aji npeAnojio>KeHHe, hto cxoactbo Me>KAy Stan¬ 
leya h Cleome , ougbhaho, CBHAeTejibCTByeT Sojibme -o napaJiJiejiH3Me h KOHBepreH- 
u;hh, ne m o poACTBe (Cronquist, 1981). Bhahmo, b noJib 3 y 3 Toro tobopht h to, uto 
ochobho'h oSjiacTbio paccejieHHH noAceM. Cleomoideae , TaK me KaK h tphSbi Thelypo¬ 
dieae S. 1., HBJIHIOTCH aMepHKaHCKHe KOHTHHeHTLI, T. e. M 0 p$ 0 JI 0 rHUeCK 0 e CXOACTBO 
BHOJIHe MOJKeT OHpeACJIHTbCH oSlIJHOCTblO yCJIOBHH oSHTaHHH npeAKOBBIX $ 0 PM. 

BjiH 3 Koe poactbo Me?KAy ceMencTBaMH Brassicaceae h Capparaceae , noAKpenjinio- 
njeecH h SnoxHMHHecKOH oSnpiocTbio, bpha jih mojkho ocnapnBaTb. OAHaKo h TaKHce 
CKJiOHHa paccMaTpHBaTb uepTBi cxoACTBa Men^Ay bthmh A®yMH KpynHBiMH TaKCOHO- 
MHuecKHMH noApa 3 AejieHHHMH poACTBeHHLix ceMencTB KaK CBHAeTejibCTBO napaji- 
JiejibHoro pa3BHTHH ot o6mftx rnnoTeTHHecKHx npeAKOB, a He KaK AOKa3aTejibCTBO 
nponcxo^KACHHH KpecToqBeTHBix ot KanepcoBBix. IIocKOJibKy npn TaKon TOUKe 
3peHHH Mop^ojiorHuecKaH cnen;H(|)HKa TejmnoAneBHX npnoSpeTaeT aAanTHBHyio 
noAonjieKy, 3 to CKopee CBHAeTejibCTByeT 06 hx othochtojibhoh npoABHHyTOCTH, 

HeM HPHMHTHBHOCTH. 

HaKOHen;, He oxBaueHHBiMH AaHHBiM o 63 opoM ocTajmcb tph 6 bi Schizopetaleae 
ft Stenopetaleae (no cncTeMe Janchen), BbiAejieHne kotopbix o 6 ycjiOBJieHO jinmb $op- 
moh jienecTKOB. OjinroTHHHaH TpnSa Schizopetaleae , Tpn poAa kotopoh npHypoueHBi 
k Hhjih, CeBepHon MeKCHKe, Kajin(|)opHHH h Texa 6 y, xapaKTepn 3 yeTcn nepncTO- 
pacceueHHBiMH hjih SaxpoMHaTBiMH JienecTKaMH. Y npeACTaBHTejien 3 toh tph 6 bi 3a- 
BH3b CHAnnan, tbiuhhkh Kopoue JienecTKOB, hjioa CTpynoK hjih CTpyuoueK 6e3 «ho- 
CHKa», HeKTapHHKH CJIHTHBie HJIH pa3AeJIbHBie, CeMHAOJIH HJIOCKHe, 3apOABIIH CHHHKO- 
hjih KpaeKopemKOBBiH. EAHHCTBeHHLiH poA Stenopetalum R. Br. mohothhhoh tphSbi 
Stenopetaleae, BCTpenaioiAHHCH tojibko b ABCTpaJinn, xapaKTepn 3 yeTCH hhtobhaho- 
JIHHeHHLIMH A«™IIHBIMH, BBOpX TOpHBIAHMH JieneCTKaMH, CHJibHO BBICTyHaiOIAHMH HaA 
HJIOTHO CJKaTLIMH HaHieJIHCTHKaMH. Y 3TOrO poAa TaKH?e 3aBH3b CHAHHan, TBIHHHKH 
KopoTKne, hAoa 6e3 «HOCHKa>>, HeKTapHHKH pa3AejibHBie, ceMHAOJin njiocKne, 3apo- 
ABim Kpae- HJIH CHHHKOKOpemKOBBIH. 

H 3 npHBeAeHHOH xapaKTepncTHKH bhaho, hto npn3HaKH o6enx Tpn6 cootbgtct- 
ByioT npH3HaKaM TpnSbi Sisymbrieae s. 1., 3 th tph6h OTJinnaiOTCH Jinrub $opmoh 
J ienecTKOB. KaK H3BecTHO (Abothchh, 1976, TaSjinqa), TpnSa Sisymbrieae s. 1. o6jia- 
AaeT niHpOKHivI AHana30H0M BapnaSejibHOCTH MHofnx npn3HaKOB, no3TOMy y3KOJin- 
HenHBie hjih pacceneHHbie JienecTKH mojkho npnnHcaTb o6iD;eH njiacTHHHOCTH Mop$o- 
JiornuecKHX CTpyKTyp ryjiHBHHKOBBix. B HacraocTH, noHBjieHne JiHHenHBix JienecT- 
kob y npeACTaBHTejien poAa Stenopetalum, ohobhaho, oSycjioBJieHO xapaKTepHOH 
AJin 3Toro poAa KjieHCToraMHen (Shaw, 1972), b pe3yjibTaTe kotopoh BenunK yTpa- 
HHBaeT $yHKn;Hio npHBjieneHHH HaceKOMBix. Hto >Ke KacaeTcn SnojiorHH OHBiJieHHH 
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npeflCTaBHTejien tph6li Schizopetaleae, to, k concajieHHio, b jinrepaType He yAajioci* 
HaHTH 06 9TOM HHKaKHX CBe^eHHH. Bo BCHKOM CJiyuae M 02 KH 0 npe,n;nOJIOH?HTI>, UTO. 
3 ,o;ecb, HaoSopoT, HMeeT MecTO npncnocoSjieHHe k k oHKpeTHLiM onmiHTe jihm, pea- 
rnpyionpiM hmghho Ha pacceueHHLie jienecTKH. 

Tpn6a Sisymbrieae s. 1. SyAynn mnpoKO npeACTaBjieHHOH b yMepeHHon h apKTH- 
necKon 30 Hax o6ohx nojiymapHH HMeex pha bhagmhhhlix poaob Taioke b IOjkhoh 
AM epnKe, ABCTpajiHH, Hoboh 3ejiaHAHH, A$pHKe, HanpuMep, b ABCTpajmn okojio. 
10 aHA^MHHHLix poAOB btoh tphSli. CpeAH hhx poA Menkea Lehm. ^obojilho 6jih3ok 
k poAY Stenopetalum (Shaw, 1970, 1974), kotoplih b cboio ouepeAt HepeAKO othocht 
k Kpyry poACTBa Schizopetaleae (Hayek, 1911). CjieAOBaTejibHO, jsjik BKJiioueHHH 
Tpn6 Schizopetaleae h Stenopetaleae b cocTaB tphSli Sisymbrieae s. 1. HeT npemrr- 
CTBHH KaK CO CTOpOHLI HX MOp<|)OJIOrHUeCKOH CTpyKTypLI, TaK H ocoSeHHOCTefi reo- 
rpa$HHecKon npnyp oughhocth. 

TaKHM o6pa30M, Aamuje Mop<$o6Horeorpa<|)HuecKoro aHajiH3a ho3bojihiot pac- 
CMaTpnBaTb KpecTon;BeTHLie b cocTaBe Tpex Tpn6, no kotopkim 15 Tpn6 Janchen 
pacnpeAejiHiOTCH cjieAyionjHM o6pa30M: 

Sisymbrieae DC. s. 1. (=Sisymbrieae s. str., Hesperideae, Arabideae, Alysseae, 
Lepidieae, Stenopetaleae, Schizopetaleae ); : 

Brassiceae s. L ( =Brassiceae s/str., Chamireae, Heliophileae ); 

Thelypodieae Prantl s. 1. ( =Stanleyeae, Pringleeae, Bomanschulzieae, Streptan- 
theae, Cremolobeae , poAH Macropodium, Borodinia, Megadenia). 

0HJIOreHeTHqeCKHe B3aKMOOTHOffleHHH Tpn6 KpeCTOIljBeTHblX 

Abtopli pn^a chctgm KpecTon;BeTHLix npeAJiaraiOT rpa<$HuecKHe cxeMH, OTpa- 
jnaioiAHe $HJieTHqecKHe cbh3h Men^Ay HaApoAOBLiMH TaKCOHaMH, npeHMynjecTBenHO 
TpnSaMH. 3a ocHOBy CBonx.nocTpoeHHH ohh, pa3yMeeTcn, 6 epyr Te npn3HaKH, koto- 
pbie cjiyjKHjm hm a*kh KJiaccH(|)HKan;HH. IIocKOJibKy ncnojib3yeMLie b bthx ijejinx 
npH3HaKH pa3HHTCH, to OTjiHHaiOTCH He tojilko caMH cucTeMH, ho h xapaKTep pOA- 
CTBeHHLIX B3aHMOOTHOmeHHH Me?KAy CJiaraK)H];HMH HX BJieMeHTaMH. B HaCTOHmeM 

HanSojiee nonyjmpHLiMH hbjihiotch chctgmli Prantl (1891), Hayek (1911), Schulz 
(1936) h Janchen (1942) h cooTBeTCTBeHHO npeAJiaraeMLie hmh cxeMH <$HjioreHe3a 
Tpn 6 h noATpnS. 

Prantl OTpancaeT poactbo MejKAy HeTLiptMH ycTaHOBJieHHHMH hm TpnSaMH nocpeA- 

CTBOM $HJieTHHeCKHX JIHHHH, CBH3LIBaiOII];HX OTAeJIbHLie HOATPh6lI Men^Ay Tpn- 
6 aMH. BHyTpn Ka>KAOH H3 Tpn 6 oh TaKJKe npocjie>KHBaeT nyra paaBHTHH noATpnS 
b BHAe AHBepreHTHHX hjih nocjieAOBaTejibHLix CBH 3 en. B ocHOBe <$HJieMH ctoht hoa- 
TpnSa Stanleyinae tph6li Thelypodiaeae, ot KOTopon uepe 3 Tpn 6 y Schizopetaleae 
otxoaht TpnSa Hesperideae h ot nocjieAHen — Sinapeae , t. e. HaMeueH jihhghhlih 
(|)hji oreHeTHnecKHH pHA. Ilpn btom ecjra cbh3h Me>KAy noATpn 6 aMH BHyTpn Ka>KAOH 
H3 Tpn 6 npenMymecTBeHHO ueTKne, H3o6pa>KeHHLie chjiohihoh jihhhgh, to ,cbh3h 
Men?Ay TpnSaMH b ochobhom ycjiOBHLie (nyHKrap hjih BonpocHTejiBHHH 3HaK). 

Hayek npn3HaeT 10 Tpn6. OcHOBonojiaraioiAyio Tpn6y Thelypodieae oh nocpeA- 
ctbom poAa Stanleya CBH 3 HBaeT c ceM. Capparaceae. Ot tph6li Thelypodieae Ha ero 
cxeMe paAnaJibHO otxoaht tphSli Cremolobeae, Heliophileae, Pringleeae, Schizopeta¬ 
leae, Arabideae . Ot nocjieAHen TpnSbi b cboio ouepeAb otxoaht Alysseae, lepidieae 
h Brassiceae h, HaKOHen;, ot Brassiceae — TpnSa Chamireae . TaKHM o6pa30M, 
y Hayek HaMeneHbi A®e ocHOBHLie y3JiOBLie tph6li Thelypodieae h Arabideae, nppa- 
AHnpyioiAHe ocTajitHLie. 

Schulz H306pa3HJI pOACTBeHHLie OTHOmeHHH Me>KAy y CTaHO B JieHHLIMH HM 
19 TpnSaMH b BHAe $HJioreHeTHHecKoro aPQbh c onepeAHHM pacnojio>KeHHeM BeTBen, 
cooTBeTCTByioiAHX TpnSaM, otxoahid;hm ot AenrpajibHoro CTBOJia. B ocHOBaHHH 
ApeBa y Hero HaxoAHTCH TpnSa Pringleeae, BenqaeT KpoHy Tpn 6 a Arabideae. 

Janchen pacn;eHHBaeT cboio CHCTeMy KaK MOAepHH3npoBaHHHH BapnaHT cncTeMU 
Hayek. Tpa^HnecKoe H3o6pa>KeHHe <$HJioreHeTHuecKHx CBH3en Me>KAy 15 npn3HaH- 
hlimh hm TpnSaMH b ocUOBHLix cbohx uepTax TaK>Ke coBnaAaeT c (JnjieMOH Hayek, 
HaxoAHCb noA bjihhhhgm rnmio3a 0 hphmhthbhocth poAa Stanleya, Janchen cuh- 
TaeT Tpn6y Stanleyeae y3JiOBOH (y Hayek Thelypodieae), ot kotopoh otxoaht, oa- 
Hano, He paAHajibHo, a nocjieAOBaTejibHO Bee BHeeBpa3HaTCKHe (KpoMe Chamireae) 
tph6h h Tpn6a Sisymbrieae (y Hayek Arabideae /. Ot nocjieAHen b cboio onepeAB 
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OTXOftHT Bee ocTajitHLie tph6h a, KaK n y Hayek, Chamireae uepe 3 Brassiceae . Gre- 
neHt npoABHHyTOCTH Tpa6 0Tpa>aaeTcn b nocjieAOBaTejibHocTa a AJi™e otxoahhi;hx 
ot n;eHTpajibHOH jihhhh ( Stanleyeae — Sisymbrieae) BeTBea. 

H 3 paccMOTpeHHLix $HJieM HaaSojiee OTflajieHLi ot B3o6pa>aeHaH ecTecTBeHHBix 
HyTen pa3BHTHH KpecTou;BeTHHX cxeMH Prantl h Schulz, hto HBJineTCH cjieACTBaeM 
HCKyccTBeHHOCTH caMHX cacTeM. B to >ae BpeMH b $HJioreHeTHuecKOM Apeee Schulz 
Mojkho blihbbtb 3JieMeHTLi o 6 ib;hocth c npeAJiaraeMoa 3ii;ecb cacTeMoa, a aMeHHo 
flpeBO aoaaaeTca pa3Ae;iieHBK) Ha Tpa ycjiOBHLix npyca, ajia «o6jiaKa». IlepBHa 
apyc (. Pringleeae, Stanleyeae, Romanschulzieae , Streptantheae, Cremolobeae) coot- 
fceTCTByeT Tpa6e Thelypodieae s. L; BTopoa npyc ( Chamireae, Brassiceae, Heliophi- 
teae) —- Tpa6e Brassiceae s. 1.; HaaoHen;, TpeTaa npyc ( Schizopetaleae, Stenope- 
taleae, Lepidieae, Euclidieae, Sisymbrieae, Hesperideae, Lunarieae, Alysseae, Dra- 
beae, Matthioleae, Arabideae) — Tpa6e Sisymbrieae s. 1. TaaaM o6pa30M, HecMOTpa 
tia bCio HeapaeMJieMOCTb Apesa Schulz, npaaTauecaa OTpa>aaioin;eTO JiBHeaHoe pac- 
iuwioHceflue Tpa6, HaaSojiee poACTBeHHLie (Ha mob B3rjiHA) Me>aAy co6oa TpaSbi y Hero 
ftaaMemeHLi phaom. OcoSeHHo 3 to aacaeTcn Tpa6 Heliophileae, Chamireae a Brassi¬ 
ceae, HocKOJibKy b ocTajiBHHX paccMOTpeHHLix cxeMax Heliophileae coceACTByeT 
c «npHMaTaBHLiMa» TpaSaMB, HaxoAHCb b 3HauBTeJibHOM OTAajieHaa ot Brassiceae— 
Chamireae . IIocjieAHHH <$HJieTBuecaaH cbh 3 b npocnejaaBaeTcn y Hayek a Janchen, 
a y Prantl hoatpbSli Chamirinae BMecTe c Heliophilinae HaxoAHTcn cpe^n Thelypo¬ 
dieae. Hto KacaeTCH cxeM Hayek a Janchen. to, acajuouaH poactbo Brassiceae — 
Heliophileae — Chamireae, cbobmb (JaJioreHeTnuecanMn «y3JiaMB» ohb noAKpenjmiOT 
npeftiiaraeMyio mhob cacTeMy. 

Ka3ajiocb 6 h, JiorauecaaM 3aBepmeHaeM AaHHoro o63opa aoji?kho 6 htb HOBoe 
i’pa^auecaoe B3o6pa?aeHae (JaJioreHeTHuecaax OTHomeHaa Me>aAy TpaSaMB apecTO- 
UseTHLix b ax npaHHTOM 3Aect o6i>eMe. OAHaao b 3tob cbh3b xouy npon;aTapoBaTL 
IIonoBa (1940 : 31),. aoTopara nacaji, hto «$ajioreHaio mo?bho paccaa3aTb cjiOBaMa, 
&o Hejib3H BLipa3BTL rpa^auecaa, b cacTeMe». fl apaaHe AaJieaa ot a6cojnoTB3a- 
pOBaHaa 3 tob MHCJia a TeM He MeHee cboh npeACTaBJieHan o (jfmjioreHaa apecTonjBeT- 
toix npeAnouHTaio oSjieut b cjiOBecHyio <$opMy. 

Cpe^n coBpeMeHHLix apecTonjBeTHLix npocjiejaaBaioTCH Tpa ocHOBHtie jibhhb pa3- 
Bhteh, cooTBeTCTByion^ae TpeM ycTaHOBJieHHHM TpaSaM. OrjianaHCB npa3HaKaMa 
ypoBHH, A^HHLie tpb 6 li npoHBjiaioT Me>KAy co6oa TecHoe poactbo, BLipa>aaK)in;eecH 
B rOMOJiorauHoa E3MeHuaBOCTa Maapo- a Maaponpa3HaaoB. 9 to CBBAeTeJibCTByeT 
06 ax napajiJiejibHOM pa3BBTaa ot o6m;ax, b reojio’rauecaoM nponiJiOM, bbabmo, 
taapoao pacnpocTpaHeHHLix npeAaoBBix <$opM, aoToptie SjiaroAapn cepaa aoHapeT- 
taix 3aojioro-6aojioraaecaax BMnyjibCOB Ha pa3JTHHHLix aoHTHHeHTax MyTapoBajia 
caMOCTOHTejibHo. BepoHTHO, Taa mo?hho o 6 t>hchhtb npaypoaeHHOCTb n;eHTpoB 
MaacHMajibHoro Mop$ojioraaecaoro pa3HOo6pa3aa AaHHLix Tpa6 ( Sisymbrieae 
s. 1., Brassiceae s. 1. a Thelypodieae s. 1.) cooTBeTCTBeHHo a A3aa, A^paae a AMe- 
paae. 

Kaa 3 to 6lijio paccMOTpeHo BLime, TpaAan;aoHHoe npeACTaBJieHae o hpbmhtbb- 
Bocth TpaSbi Thelypodieae cnpaBeAJiHBO nomaTHyjiocb. HaoSopoT, raHO(|)op a a™h- 
teie THHHHaa y npeACTaBBTejiea TejianoAneBLix a noAceM. Cleomoideae ceM. Cappa- 
raceae, ot aoToporo hpbhhto bhboahtb apecTon;BeTHLie nocpeACTBOM poAa Stan- 
leya, mo?bho paccMaTpaBaTb aaa cnen;aajiH3an;aK) a CBBAeTejitCTBO napajuiejibHoa 
Bbojiioabb. 9thm Jiamb HOAKpenjmeTCH Te3a o poACTBe AaHHLix ceMeacTB a 06 m,- 
fiocTa ax npoacxojHAeHHH ot BHMepmax npeAaoBLix (j)opM, noAABP>KaBaK)in;aHCH a 
9M6pBOJTOrBUeCBBMB BCCJieAOBaHBHMa (PoAHOHOBa, 1982). 

ycjiojaHeHHaa CTpyaTypa njiOAa TpaSbi Brassiceae Taa>ae HecoMHeHHo HBjiaeTCH 
pesyjibTaTOM cnen;aajia3aii;aB. 

CjieAOBaTejibHo, HanpamaBaeTCH bliboa o HaaSojitmea 6jia30CTa a aHn;ecTpajib- 
Bhm apecTon;BeTHHM TpaSbi Sisymbrieae, npeACTaBBTejia aoTopoa, bbabmo, 6jia- 
tOAapa onTBMajibHoa aoHCTpyan;Ha mapoao paccejieHLi no 3eMHOMy mapy, aaa, 
OTteBHAHO, a ranoTeTHaecaae npeAKOBLie (|)opmli apecTon;BeTHHx. 


yC tbhobJ ieHae ecTecTBeHHBix TaacoHOB BLicmero paHra HBJineTCH oahhm H3 yn3- 
Bhmhx MecT b TaacoHOMaa. CTeneHb ax ecTecTBeHHocTa b 3HaaaTejibHoa Mepe 
saBHCBT He TOJitao ot oSbeMa HH<f)opMan;HH o CTpyaTypHux ocoSeHHocTHX TaacoHOB 
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6 ojiee HH 3 mHX paHroB, ho h ot nyTen Hcnojn>30BaHHH 3 toh HH(|)opMan;HH. HanSojiee 
■R&RemeH. no bo3mo;khocth hojihlih oxBaT Anana30Ha H3MeHHHBOCTH OTAejibHjj^ 
CTpyKTyp, yBH3aHHLift c SnojioraeH pacTOHun, nocKOJitKy Jinnib Ha ochob^hhh no*- 
3 HaHHH nyTen aftanTai^HH mohcho cyAHTb 06 hcthhhhx nyrax 3 bojiioii;hh, TeM caMHig 
06 ypoBHHX cnen;HajiH3an;HH. K coKajiemno, SHOJiornnecKan HH<|)opMan;HH b otjih- 
tjjig ot CTpyKTypHon enje KpanHe CKy^Ha h, bhahmo, ee HexBaTKon o 6 t>hchhiotch 
ocHOBHBie 3aTpy,n;HeHHH b npH^aHnn MaKCHMajibHon ecTecTBeHHocTH chctombm. JJpy-r 
THM HeMaJIOBa>KHLIM yCJIOBHeM HBJineTCH BLIHBJieHHe rOMOJIOTHHHOH H3MeHHHBOCTH 
nyTeM aHajiH3a Been cynjecTByionjeH Mop^oSHOJiorHnecKon HH<f)opMan;HH ajih Tancor 
hob oAHoro h tojo >ne paHra, nocKOJibKy napajiJieJiH3M b pa3BHTHH npn Hajinnsn 
cnen;H(i)HHecKHx nepT cnen;HajiH3an;HH (npn3HaKH ypoBHn) Taione OTpancaeT ecTe? 
CTBeHHOCTb TancoHOB. HaKOHen;, Ha npnMepe KpecTonjBeTHLix enje pa3 M 0 ?KHo cy^HTB 
h o 3 HaneHHH xopoJiornnecKoro aHajiH3a npn nocTpoeHnn cncTeMBi ceMeiCTBa. 
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EpeBaH. 


SUMMARY 

By means of revealing the chief diagnostic characters which show the level of specializa? 
tion, three main ways of the development have been established in the family Brassicaceae . 
These trends correspond to three tribes — Sisymbrieae DC. s. 1., Brassiceae s. 1. and Thelypodieae 
Prantl s. 1., between which'parallelism in changeability of morphological structure is observed. 
For each of the tribes regions of distribution and centres of autochton development are given. 
The tribes of E. Janchen (1942) among the given three tribes are distributed in the following 
way: Sisymbrieae s. 1. (= Sisymbrieae s. str., Hesperideae, A rabideae, A lysseae, Lepidieae , Steno¬ 
pet ale ae, Schizopetaleae ); Brassiceae s. 1. (Brassiceae s. s., Chamireae , Heliophileae); Thelypodieae 
s. 1. ( =Stanleyeae , Pringleeae, Romanschulzieae, Streptantheae , Cremolobeae). The genera Megax 
denia Maxim, and Borodinia N. Busch are also included into the tribe Thelypodieae . 
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OF PAMIR 

B xapaKTepHBix ajih BticoKoropHH IlaMHpa AeHononyjiHAHHx KannMa rojioBnaTon;BeTKOBoro 
Gypsophila capituliflora h aKaHTOJiHMOHa AnaneHcneBHAHoro Acantholimon diapen&ioides H3ynajra 
noTeHn;Hajn»HyK) h peaJiBHyio ceMemyio npoflyKTHBHocTB pa3H0B03pacTHBix reHepaTHBHtix oco- 
6eu, nepnoflHHHOCTB njioflOHomeHHH pacTeHHH, yponcan ceMHH. ReHononyjiHAHH npoflyipipyiOT 
He6oJiBmoe hhcjio ceMHH, N xoth noTeHinHajiBHBie bo3mojkhocth pacTemm AocTaTonHo bgjihkh. 

IIpoAyKAHio ceMHH H3ynajiH y thhhhhlix rjik BocTOHHoro IlaMHpa noAymKOBHA- 
hbix pacTeHHH KaHHMa rojiOBHaToijBeTKOBoro Gypsophila capituliflora Rupr. ( Ca - 
ryophyllaceae) h aKaHTOJiHMOHa ^naneHCHeBHAHoro Acantholimon diapensioides 
Boiss. (Limoniaceae) . CBe^eHHH 06 aKOJiornH ABeTemm, onmieHHH h, ocoSeHHocTux 
$opMHpoBaHHH ceMHH bthx pacTeHHH onygjiHKOBaHH paHee (HocoBa, 1979). 3,n;ecb 

paCCMaTpHBaiOTCil 3aBHCHMOCTb CeMeHHOH npOAyKTHBHOCTH H ypO>KaH CeMHH B n;eHono- 
nyjiHAHHx G. capituliflora h A. diapensioides ot MeTeopQJiorHnecKHx ycjioBHH ce30Ha 
BereTan;HH, cbh3b npoAy*Kn;HH ceMHH c B03pacTHBiM coctohhhgm ocoSen h nepHOAHHHocTb 
njioAOHomeHHH ocoSen. HccjieAOBaHHH hpoboahjih b BepxHen nacTH nonca blicoko- 
ropHLix nycTHHb h ny ctlihhlix CTenen h HHHmen — nonca BHCOKoropHBix CTenen 
h noAyineHHHKOB (Jla^tirnHa, 1977) b 1964 — 1974 it.'II poAyKAHio ceMHH H3ynajiH 
Ha CKJiOHax ceBepHOH 3 kcho3hi];hh b AOJiHHep. Hene^TH. Ha6jnoAeHHH HaA ocoShmh 
G. capituliflora Bejin Ha BticoTe 3900 m HaA yp. m. b boctohhokoblijii>kob6-po3o- 
Bon;BeTKOBonoJiLiHHOM (Artemisia rhodantha-^-Stipa orientalis) 1 h boctohhokoblijib- 
KOBO-rojiOBHaTOABeTKOBOKamiMOBOM coo6in;ecTBax (G. capituliflora-)-S. orientalis), 
HaA ocoShmh A. diapensioides — b B0CT0HH0K0BLiJibK0B0-p030B0n;BeTK0B0n0Jii»iH- 
hom (HocoBa, 1975) h p030B0n;BeTK0B0n0Jii>iHH0-AHaneHCHeBHAH0aKaHT0JiHM0H0- 
bom coo6m;ecTBax (A. diapensioides — A. rhodantha) Ha BticoTe 3900 h b TypnecTa- 
HOHHMeHHHo-posoBOABeTKOBonojiHHHOM (A. rhodantha — Hordeum turkestanicum) 
Ha BBicoTe 4100 m HaA yp. m. 

B coo6m;ecTBax Ha H30JiHpoBaHHBix njionjaAKax 3aKJiaABiBajin TpaHceKTLi pa3Me- 
poM 1x50 m. Ha TpaHceKTax 6 lijia BtiAejieHLi oco6h G. capituliflora h A. diapensioi¬ 
des b reHepaTHBHOM nepnoAe pa3 BHTHh h Ha ocHOBamm A^aMeTpa noAymeK h cootho- 
meHHH jkhbbix h OTMepmHX nacTen pa3Aejiem>i Ha 4 B03pacTHtie rpynnLi: MOJiOAtie 
(AnaMeTp ao 10 cm), cpeAHeB03pacTHtie (AnaMeTp 10—20 cm), CTapeiomHe (AnaMeTp 
20—30 cm y G. capituliflora h 20—40 (45) cm y A. diapensioides ; OTMepman nacTL 
He npeBuniaeT 20%) h CTaptie pacTeHHH (AnaMeTp Sojiee 20 cm y G . capituliflora h 
6oJiee 35—40 cm y A . diapensioides', OTMepman nacTb AocraraeT y G. capitu¬ 
liflora 50%, y A. diapensioides — HHorAa 6ojiee 50 %). B Ka>KAOH B03pacTHon 
rpynne 6 bijio 3a3THKeTHpoBaHo no 20 moaojiuhlix pacTeHHH. Ilpn (jeHOJiornqecKHX 
HaSjiiOAeHHHX, ocHOBaHHtix Ha MeTOAHKe 3. I\ BecnajiOBOH, H. B. BopncoBoS 
(1963), H. B. EopncoBOH (1972), y Ka>KAon oco6h nepe3 5—7 Anen, a bo BpeMH n;Be- 
TeHHH h njioAOHomeHHH pacTeHHH nepe3 3—4 ahh noACHHTLiBajin hhcjio 6yTOHH3H- 
pyioiAHX, ,n;BeTyin;HX h hjioaohochiahx noSeroB. ,I(jiHHy reHepaTHBHtix noSeroB.n 

1 JIaTHHCKHe Ha3BaHHH pacTeHHH AaHBi no «OnpeAeJiHTejnd BLicnmx pacTeHHH Ba^axmaHa)) 

G. C. HKOHHHKOBa (1979). 
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PHC. 1. Xoft Ce30HH0r0 pa 3 BHTHH Gypsophila capituliflora B BOCTOHHOKOBBIJIBKOBO-pOSOBOABeTKOBO- 
nojitiHHOM coo 6 m;ecTBe (3900 m Ha# yp. m.). 

1 — BereTai^HH, 2 — 6yTOHH3au;Hfl, 3 — i^BeTeime, 4 — nnoaoHonieHne, 5 — ocBinairae ceMHH, 6 — nomejrre-^ 

HHe JIHCTbeB. 


hx coi^BeTHH H3MepHJin lips HacTynjieijHH $a3Li nJiOAOHomeHHH. CeMeHHyio npoAyK- 
thbhoctb 2 H3y^ajiH Ha moacjibhlix pacTeHHHx nyTeM onpeAejieHHH nncjia reHepa- 
thbhlix no6eroB y oco6h, abotkob h hjioaob Ha noSere, ceMHH b njioAe hjih Ha no- 
6ere b n;ejiOM (PaSoraoB, 1960). Hhcjio ceMHnoneK noACHHTLiBajm b n;BeTKax h 
njiOAax He3THKeTHpOBaHHBix ocoSen. ypojKan ceMHH 3 bbihhcjihjih otacjibho ajih 
K an^AOH B03pacTHon rpynnLi yMHo>KeHHeM cpeAHen npoAyKTHBHocTH oco6h Ha cpefl- 
Hee hhcjio oco6en b npe,n;ejiax 1 m 2 h 1 nojiynemiLie pe3yjiBTaTLi cyMMHpoBajin. 

MeTeopojiorHHecKne ycjiOBHH BereTan;HOHHLix ce30H0B 1964—1974 rr. 6 hjih 
pa3HLiMH. CaMLiM ,o;J IHTejI bHLrM TenjiLiM nepnoftOM c AOCTaTOHHo bbicokhmh cpeAHe- 
cyTOHHLiMH TeMnepaTypaMH B03Ayxa c hiohh ho ceHTnSpB orannaeTCH BereTaAHOH- 
hlih ce30H 1966 r., oneHB TenjmMH 6 bijih hiojib h aBrycT b cpaBHHTejiBHo bjibjkhom 
1967 r. (HocoBa, 1972). HanSojiee TenjiLiM h oneHB cyxHM OKa3ajicn ce30H 1973 r., 
KorAa cpeAHecyTOHHLie TeMnepaTypLi B03Ayxa Slijih BBiine, neM b npeAHAyiA H a 
roABi, h, ho AaHHBiM MeTeocTaii;HH b r. MypraSe (3573 m HaA yp. m.), cocTaBJiHJin 
15.6 b Hiojie n 14.1° C b aBrycTe, HOBepxHOCTB hohbli HarpeBajiacB ao 59—62° 
n c cepeAHHLi hiojih ao cepeA^HBi aBrycTa HOHHLie 3aMopo3KH 6 hjih peAKHMH. Xojioa- 
hbimh 0Ka3ajracB BereTAAHOHHBie ce30HLi 1964 h 1968 rr. Xojioahlim h cyxHM 6 biji 
ce30H 1971 r., xojioahbim (ho c TenjiLiM HioHeM) h Sojiee BJia>KHHM — ce30H 1974 r., 
KorAa b Hiojie h aBrycTe nacTO BBinaAajin CHer hjih rpaA h cpeAHecyTOHHLie TeMne¬ 
paTypLi B03Ayxa 6 lijih HH>ne cpeAHen MHorojieTHen. 

B fiBicoKoropBHX IlaMHpa pacTeHHH cynjecTByioT b ycjiOBHnx HeAOCTaTKa Tenjia 
h BJiarn. Bjiara Han6ojiee Banoia ajih hhx b KOHn;e secHLi h Hanajie JieTa, k Tenjiy 
pacTeHHH TpeSoBaTejiBHLi Ha npoTH>KeHHH Bcero BereTan;HOHHoro nepnoAa, ho oco- 
SeHHo npn iipoxohcaohhh ochobhbix reHepaTHBHLix <f>eH0<|>a3: 6yTOHH3an;HH, A®eTe* 
HHH H HJIOAOHOmeHHH. B TOALI HaSjIIOAeHHH, AJia KOTOPLIX XapaKTepHH oSmaH TeH? 

AeHn;HH k HeKOTopoMy noxojioAaHHio (IIIhhthhkob, 1975; KyneAKHH, 1977), a nacTC 

H cpaBHHTejiBHo SoJIBIHOe KOJIHHeCTBO BLinaBIHHX OCaAKOB, (|)aKTOpOM, JIHMHTHpyiO- 
ih;hm >KH3HeAeHTejiBHOCTB pacTeHHH, 0Ka3aji0CB Tenjio. HanSojiee SjiaronpHHTHBiMfl 
AJIH pa3BHTHH HOAyiHKOBHAHBIX paCTeHHH 6BIJIH Ce30HLI C 60Jiee AJIHTeJIBHHM TeHJIHM 
nepnoAOM. B Tanne ce30HLi OTpacTaHne reHepaTHBHLix noSeroB h 6yTOHH3an;HH Ha- 
HHHajiHCB b nepBLix HHCJiax hiohh, 3an;BeAH oco6h b nepBBix nncjiax hiojih h; ochob- 
Han MACca abotkob pacKpBiJiacB b nepBLie 10—15 AHen, hjioali HannHajin 3aBH3H^ 
BaTBCH b nepBOH A^KaAe—cepeAnne hiojih, nepexoA k MaccoBOMy njiOAOHomeHHio 


2 IIqa ceMeHHon npoAyKTHBHocTBio, cjieAya T. A. Pa 6 oTHOBy (1960), noHHMaJin hhcjio ceMHH, 
npoAyAHpyeMBix o^hhm reHepaTHBHtiM noOeroM hjih oco 6 lio. IToa peaJiLHOH ceMemon npoflyKTHB- 
hoctbh) noHHMaJiH hhcjio nojiHOAeHHfcix ceMHH, npoAyAHpyeMHx reHepaTHBHBiM noOeroM hjih; 
oco. 6 bh), hoa noTeHAHa jibhoh — hhcjio ceMHnoneK, pa3BHBaionj;HxcH Ha reHep hthbhom no6ere, 
HJIH y OCo 6 h. IIOJIHOAeHHHMH CHHTBJIH 3peJIHe H HeHOBpeJKAeHHBie CeMeHa HOpMaJIBHBIX pa3MepOB. 

3 IIoa ypojKaeM ceMHH hohhmhjih hhcjio nojiHon;eHHBix ceMHH, npoflyunpyeMBix 009 , 61001 , 

Ha nJiomaflH b 1 m 2 . 
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Pec. 2. Xofl Ce30HH0r0 pa3BHTHH pa3H0B03- 
pacTHtix reHepaTHBHBix oco6en Gypsophila 
Capituliflora B BOCTOHHOKOBHJIBKOBO-rOJIOB- 

■^aToi^BeTKOBOKaHHMOBOM coo6iAecTBe (3900 m 
H a« yp. m.). 

Bo3pacTHoe cocToamie oco6eft: I — MOJio«Bie, II — 
icpeflHeB03pacTHHe, III — CTapeiomne, IV — CTa- 
pne. l—6 — to me, hto Ha pnc. 1. 


Pnc. 3. XOA Ce30HH0r0 pa3BHTHH pa3H0B03- 
pacTHtix reHepaTHBHHX oco6en Acantholi- 
mon diapensioides b p030B0n;BeTK0B0n0JiBiHH0- 

AHaneHCHeBHflHoaKaHTOJiHMOHOBOM coo6me- 

CTBe (3900 m naa yp. m.). 
05o3HaneHHfl Te me, hto Ha phc. 2. 


faaSjiioAajiCH Ha 7—10 Asen paHtme, neM o6hhho, h ocHOBHan Macca hjioaob B n;eHo- 
IionyjiHAHHX A. diapensioides co3peBajia b nocJieAHen A^aAe hiojih, b n;eHononyjiH- 
tj;HHX G. capituliflora — b nepBHX nncjiax aBrycTa (pnc. 1—3). B oneHb Sjiaronpn- 
HTHBie Ce30HLI HpOAOJDKHTeJIbHOCTb AHKJia reHepaTHBHHX $a3 pa3BHTHH OKa3HBa- 
Jiacb MHHHMaJIbHOH (OKOJIO 80 AH^h), HO npOAOJDKHTeJIbHOCTb OCHOBHHX <$eHO(|)a3 
o6hhho B03pacTajia, Tan KaK b Komje hiojih— aBryCTe HaSjuoAaJioct, Kan npaBHJio, 
OAHOBpeMeHHoe npoxo>KAeHHe ocoShmh <$a3 ABeTemra, njiOAOHomeHHH h Aance och- 
naHHH ceMHH. IIoAoSHaa pacTHHyrocTt KOHenHHX CTaAHH $a3 n;BeTeHHH h hjioaoho- 
ineHHH SjiaronpHHTHo CKa3HBaeTCH Ha ceMeHHon npoAyKTHBHocTH, nocKOJiBKy ycne- 
BaiOT OTn;BecTH h 3aBH3aTb ceMeHa n;BeTKH r He roTOBHe k pacnpHTHio b nepnoA 
MaccoBoro njBeTeHHH, h C03peBaeT Sojibrnaa nacTL ho3aho 3aBH3aBmHXCH ceMHH. B 
XoJioAHLie roAH ABeTemie pacTeHHH HanHHaeTCH b 6 oJiee no3AHHe cpoKH, ijBeTKH 
pacKptiBaiOTCH oneHL bhjio, oco6h BCTynaioT b $a3y njiOAOHomeHHH ho3aho h He- 
ftpynmo h 66 jiLinaH nacTl, $opMHpyK)in;HxcH ceMHH He ycneBaeT co3peTL ao HacTyn- 
JieHHH XOJIOAHHX AMH. Pa3JIHHHH B Ce30HHOM pa3BHTHH pa3HOB03paCTHHX OCoSeH 
6 ojiee cymecTBeHHH b HeSjiaronpHHTHne no noroAHHM ycjiOBHHM ce30HH. Ilpn 3 tom 
peaKAHH 0AH0B03pacTHLix ocoSen Ha noroAHHe ycjiOBHH ce30Ha BereTaijHH HeoAHo- 
3HanHa. Tan, b n;eHononyjiHn;HHX G . capituliflora ijBeTeHHe CTaptix reHepaTHBHHX 
pacTeHHH nacTO HaHHHajiocb no3AHee, neM oco6en APyrnx B03pacTHLix rpynn, He- 
ckojilko 3ana3AHBajio y hhx (Ha 1—3 am) h Hanajio $a3Li njiOAOHomeHHH, a b n;e- 
&ononyjiHn;HHX A. diapensioides , HanpoTHB, b HeSjiaronpnHTHOM 1974 r. CTapne 
oco6h BCTynnJiH b $a3y ABeTeHHH h njiOAOHomeHHH nepBHMH, nocjieAHHMH 3an;BejiH 

koJioABie pacTeHHH (pnc. 2, 3). 

IIpoAyKn;HH ceMHH b AeHononyjiHAHH onpeAejineTCH hhcjiom ocoSen, pa3BHBaio- 
td;HX reHepaTHBHLie noSern, h npoAyKTHBHOCTbio 3 thx ocoSen. B AeHononyjiHAHHX 
tlOAyniKOBHAHHX paCTeHHH o6e BeJIHHHHLI HenOCTOHHHH, HO pa3MaX HX KOJieSaHHH 
paajiHqeH. CpaBHHTejibHo Majio H3MeHHJiocb b roAti Ha6jiioAeHHH hhcjio reHepaTHB- 
Ahx oco6en: reHepaTHBHLie no6ern, KaK npaBHJio, pa3BHBajiHCb 6(^Jiee neM y hojio- 
bhhh oco6en n;eHononyjiHn;HH, ho oneHb h3M6hhhboh 6mia ceMeHHan npoAyKTHB- 
fiocTL ocoSen (TaSji. 1, 2). B ce30HHOM pa3BHTHH reHepaTHBHBix ocoSen G . capitu- 
iiflora h A. diapensioides , KOHenHHM htotom KOToporo HBjiaeTCH npoAyn;HpoBaHHe 
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TABJIMIJA 1 

CeMeHHafl npoflyKTHBHOCTb Gypsophila capituliflora b roflH c pa3HtiMH MeTeopojiormecKHMH yCjiofiaflMtt 
(BocTOHHOKOBBuibKOBo-rojioB^aToi^BeTKOBOKaHHMOBoe coo6ni;ecTBo) 
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ceMHH, HanSojiee Ba>KHHMH Slijih 1) hhcjio 
pa 3 BHBaioii];nxcH y oco6h reHepaTHBHbix 
noSeroB^ 2 ) hhcjio 3 aKJiaAHBaioiAHXCH 
ijBeTKOB h ceMHnoneK, 3 ) hhcjio <$opmh- 
pyiorn;HxcH hjioaob, 4 ) hhcjio co 3 peBnrax 
ceMHH. Bee OTMeneHHbie H0Ka3aTejiH hoa- 
Bep^KeHH pe 3 KHM KOJieSaHHHM, CBH 3 aH- 
HLIM C BJIHHHHeM 3 K 0 JI 0 rHHeCKHX $aK' 
TOpOB. 

B n;eHononyjiHn;HHX G . capituliflora 
peajibHaa ceMemiaH npoAyKTHBHocTb oco- 
6 en BaptHpoBajia b toah HaSjnoAOHHH ot 0 

AO 6 TblC. CeMHH B BOCTOHHOKOBblJIbKOBO- 

p030B0n;BeTK0B0n0JiHHH0M coo6n];ecTBe h 
OT 0. AO 5 TLIC. B BOCTOHHOKOBHJIbKOBO- 
POJIOB^aTOABeTKOBOKaHHMOBOM (Ta6n. 1). 
HanSojiee BapnaSejibHon BenHHHHOH OKa- 
3ajiocb tocjio pa3BHBaioii];HxcH y oco6h 
reHepaTHBHbix noSeroB. IIpoAyKTHBHocTH 
no6era, oco6emio ero peajibHa^ ceMeHHan 
npoAyKTHBHOCTb, noAsep>KeHa 3HaHHTejib- 
HO Me.HbmHM rOAH^HHM H3MeHeHHHM. ,ZJjIH 
pa3BHTHH reHepaTHBHbix no6eroB h 3aKJia- 
AHBaHHH ABeTKOB HanSoJiee Sjiaro- 
npnHTHbi Tenjibie h ocoSeHHo Tenjme h 
BJia>KHLie ahh b KOHji;e BecHbi—Hanajie 
jieTa (BTopan nonoBHHa Man—HioHb). 
IIpoAyKTHBHocTb no6era SbiBaeT HanSojib- 
men b ce30Hbi c TenjibiMH ahhmh bo BpeMH 
ABeTeHHH H HJIOAOHOHieHHH pacTeHHH, 
KOTOpbie CHOCOSCTByiOT 3aBH3LIBaHHH> 
6ojibmero nncjia hjioaob h ceMHH h jiyn- 
meMy hx Bbi3peBaHHio. 3aMeTH0 CKa3H- 
BaiOTCH Ha CeMeHHOH npOAyKTHBHOCTH no- 
6era ero pa3Mepbi: Sojibmee hhcjio hjio- 
AOb $opMHpyeTCH, KaK npaBHjio, Ha 
noSerax cpeAHen ajihhbi, xoth nepBBiMH 
o6pa3yioTCH HJioAH h co3peBaioT ceMeHa 
Ha v BBicoKHx noSerax, o6lihho 3an;BeTaK)- 
m;Hx paHbme APyrnx. HanSojiee ho3ah<> 
h b HaHMeHbmeM KOJinnecTBe 3aBH3biBaiOT- 
ch HJioAH Ha caMbix hh 3 Khx noSerax, ko- 
Topbie pa3BHBaioTCH h 3an;BeTaK)T nocjieA- 
HHMH. IIjIOAbl, (JopMHpyiOIAHeCH b pa3- 
HLIX HaCTHX COABeTHH, COAOP?KaT pa3H0e 
hhcjio ceMHH. HanSoJibinee hhcjio ceMHH, 
KaK H0Ka3ajiH HaSjnoAeHHH, cospeBaer 
b n;eHTpajibHbix KopoSoHKax coABeTHH. 

B xopomo pa3BHTLlX COABeTHHX, TAe hjio- 
Ah o6pa3yioTCH y 50—70% abotkob h 
Sojiee, Kopo6oHKa MO>KeTCOAop?KaTb Ao6 r 
a b OTAejibHbix cjiynanx — ao 9 —10 3pe- 

JlblX CeMHH. B KOpoSOHKaX SOKOBbIX co¬ 
ABeTHH H Tex, KOTOpbie pa 3 BHBaiOTCH 
Ha oneHb kopotkhx no6erax, o6hhho co- 
3 peBaeT He 6ojiee 3 ceMHH. B hjioxo pa3- 
BHTblX COABeTHHX, TAe KOpoSoHKH COCTaB- 

jihiot He 6ojiee 10—15% ot nncjia A®eT- 
kob, b ce 30 Abi c He6jiaronpHHTHbiMH noroA- 
HLIMH yCJIOBHHMH CBMeHa, KaK HpaBHJIO, 
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He co3peBaioT. IIpoflyKTHBHocTL noSera, KaK noKa3HBaH)T nojiyneHHbie AaHHBie, 
He CBH3aHa c hhcjiom noSeroB y oco6h h He' B03pacTaeT npn yMeHbmeHHH hx nncjia. 
MaKCHMajibHan h MHHHMajibHan npoAyKTHBHocTb noSera HaSjnoAajiacb KaK npn 
60.JIBIHOM, TaK h npn MajioM nncjie reHepaTHBHBix noSeroB y oco6h. 

MaKCHMajiBHan ceMemiaH npoAyKTHBHocTb ocoSen G. capituliflora OTMeneHa 
b ce30HH, RorAa noroAHue ycjiOBHH 6bijih SjiaronpHHTHBiMH KaK a jih pa3BHTHH 
SoJibmoro nncjia reHepaTHBHBix noSeroB, TaK h AJifl ^ocTHJKeHHH bbicokoh noTeHn;H- 
aJibHOH n peajibHon ceMeHHon npoflyKTHBHocTH noSera. TaKne ycjiOBHH CKJiaABiBa- 
jihcb b Tenjine BereTaAHOHHBie ce30HH 1967 h 1973 rr. B 1967 r., ho cpe^HHM AaHHBiM, 
peajibHan ceMeHHan npoAyKTHBHocTb G . capituliflora b boctohhokobhjibkobo-po 30- 
BODiBeTKOBonojiHHHOM cooSnjecTBe SbiJia Sojiee 2500 ceMHH Ha oco6b: y oco6en b cpeA- 
HeM HacHHTHBajiocb okojio 90 reHepaTHBHBix noSeroB, a cpeAHnn npoAyKTHBHocTb 
HoSera Aocrarajia 30 ceMHH. B 1973 r. b B0CT0HH0K0BBUibK0B0-r0Ji0BHaT0n;BeTK0B0- 
KaHHMOBOM cooSnjecTBe xopomo pa3BHTue oco6h npoAyAnpoBajra Sojiee 5 tlic. 
nojiHon;eHHLix ceMHH (Tagji. 1). B roABi c xojioahbimh BereTaijHOHHBiMH ce30HaMH 
y ocoSen G. capituliflora pa3BHBaeTCH MeHbine reHepaTHBHBix noSeroB h 6BiBaeT 
HH3KOH npOAyKTHBHOCTb HoSera, TaK KaK H3-3a H03AHer0 H HeAPy>KHOrO ABeTeHHH 
TaK me H03AH0 H HeAPy>KHO 3aBH3BIBaiOTCH H (|)OpMHpyK)TCH HJIOAB1 H CeMeHa, He 
Bcer^a ycneBan C03peTb ao HacTynjieHHH chjibhbix 3aMopo3KOB. B TaKne roABi p^- 
ajibHan ceMeHHan npoAyKTHBHocTb oco6en yMeHbmaeTcn b agchtkh, cothh h tbi- 
CHHH pa3, COCTaBJIHH 10 — 30 ceMHH. B OTAeJIBHBie OHeHb XOJIQAHBie Ce30HBI 3peJIBIX 
ceMHH b n;eHononyjiHn;HHx MonceT He 6bitb. Tan, b 1968 r. KpanHe HeSjiaronpnHT- 
hbimh OKa3ajiHCb noroAHBie ycjiOBHH R nepnoA ABeTemm pacTeHHH h, HecMOTpn Ha 
3HaHHTejibHoe hhcjio reHepaTHBHBix noSeroB (b cpeAHeM 40 Ha oco6b), oco6h He 
npoAyn;HpoBajiH HopMajibHo pa3BHTBix ceMHH. B 1972 r. OTcyTCTBne ceMHH o6t>hc- 
hhjiocb KJiHMaTHHecKOH aHOMajinen: reHepaTHBHBie noSern Sbijih cjiOMaHBi cejiHMH, 
bo 3 hhkh[hmh b pe3yjibTaTe npomeAinero b aBrycTe Heo6Brrao chjibhoto jihbhh. 
IIoBpe>KAaHHBix HaceKOMBiMH ceMHH b n;eHononyjiHn;HHx G. capituliflora BCTpenajiocb 
oneHb Majio; Aance b toabi c HeSjiaronpHHTHBiMH noroAHBiMH ycji obhhmh hx hhcjio 
peAKO npeBBiniaJio 2%. Oco6h A. diapensioides npoAyAnpyiOT Sojiee KpynHBie ce- 
MeHa, ho b MeHbmeM KOJinnecTBe, h roAHHHBie H3MeHeHHH hx ceMeHHon npoAyKTHB- 
HOCTH MeHee pe3KH. B p030B0H;BeTKqB0n0JIBIHE[0-AHaneHCHeBHAH0aKaHT0JIHM0H0B0M 
cooSnjecTBe npoAyKTHBHocTb A. diapensioides BaptHpoBajia ot 0 ao 30(5 ceMHH Ha 
oco6b (TaSji. 2). reHepaTHBHoro pa3BHTHH ocoSen A. diapensioides TaK?Ke Han- 
Sojiee SjiaronpHHTHBi ce30HBi co cpaBHHTejibHO a^hto^bhijm TenjiBiM nepijoAOM, 
ho 3 th oco6h HecKOJiLKo 6ojiee, neM oco6h»G. capituliflora, TpeSoBaTejibHBi k Ten- 
jibim ahhm b H03AHeBeceHHHH h paHHejieTHHH nepnoAti. MoAejibHBie pacTeHHH 
A. diapensioides He npoAyipipoBajiH ceMHH b 1964 r., KorAa b Mae h HioHe, b nepnoA 
OTpacTaHHH reHepaTHBHBix noSeroB h 6yTOHH3an;HH, TeMnJBpaxypBi B03Ayxa h hohb 
OKa3aJIHCB CpaBHHTejibHO HH3KHMH, H HpOAyAHpOBaJIH HX B OHeHb HeSjiarOHpHHT- 

hom AJia pocTa h pa3BHTHH G. capituliflora 1968 r., b kotopom Man h hiohb Sbijih ao- 
CTaTOHHo TenjiBiMH. MaKCHMajibHan peajibHan npoAyKTHBHocTb A. diapensioides, 
paBHan b cpeAHeM 170 ceMHH Ha oco6b, OTMeneHa b 1966 r. b TypKecTaHOHHMeHHO- 
po30Bon;BeTKOBonojiBiHHOM cooSnjecTBe, pacnpocTpaHeHHOM b nonce bbicokotophbix 
CTenen h noAymeHHHKOB. 

3HanHTejibHBie 63MeHeHHH ceMeHHon npoAyKTHBHocTH noAyniKOBHAHHX pacTe- 
hhh CBH3aHBi c BJiHHHHeM Ha npoAyKn;Hio ceMHH B03pacTHoro coctohhhh ocoSen. Ha 
HpOTHJKeHHH SoJILIHOrO >KH3HeHHOrO AHKJia reHepaTHBHBie B03MOJKHOCTH pacTeHHH 
ne ocTaiOTCH hoctohhhbimh h hhcjio npoAyn;HpyeMBix hmh ceMHH BaptHpyeT. B n;eHO- 
nonyjiHAHHX G. capituliflora h A. diapensioides HanSojiee bbicokb ceMeHHan npo¬ 
AyKTHBHocTb cpeAHeBoapacTHbix h CTapeioiAHX oco0en (TaSji. 3,4). Pa3Mep noAynieK 
3THX paCTeHHH, HpOAOJDKHTeJIbHOCTb 2KH3HH KOTOpBIX COCTaBJIHeT O0BIHHO COTHH 
JieT, AOCTaTOHHO BeJIHK, ,H y HHX pa3BHBaeTCH MaKCHMaJIbHOe HHCJIO reHepaTHBHBix 
no6eroB. 3HanHTejibHO HH>Ke ceMeraan npoAyKTHBHocTb mojioabix, tojibko HaSnpaio- 
hi;hx CHjiy reHepaTHBHBix pacTeHHH h CTapBix, 3aBepmaioii];Hx reHepaTHBHBin nepnoA 
pa3BHTHH. Y mojioabix oco6en G. capituliflora AOCTaTOHHo bbicokh noTeHAHajibHan 
h peajibHan npoAyKTHBHocTb no6era, a y mojioabix pacTeHHH A . diapensioides 
jiynme, neM y oco6en ocTajibHBix B03pacTHBix rpynn, 3aBH3BiBaioTCH ceMeHa, ho 
pa3MepBi mojioabix reHepaTHBHBix oco6en Bce!rAa MajiBi h y hhx HacnHTBiBaeTcn He- 
MHoro reHepaTHBHBix noSeroB, noaTOMy npoAyKn,HH ceMHH 3 thx pacTeHHH Majia. 
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taejihija 3 

CeMeHHaa npoflyKTHBHocTL pasHOBOspacTHBix oco6en Gypsophila capituliflora 
(1971-^1974 it., BocToaHOKOBmibKOBo-rojxoBaaTon.BeTKOBOKaaHMOBoe coo6mecTBo) 






























y cTapLix reHepaTHBHLix ocoSen, >kh3- 
HeHHBIH nOTeHI];HajI KOTOpBIX CHHJKaeTCH, 

xy>Ke 3aBH3HBaioTCH hjioabi h ceMeHa, hto 
yMeHbniaeT noTeHAnajibHyio h peajibHyio 
npoflyKTHBHocTb noSera, ho scerAa, Aance 
B Tex cjiynanx, KorAa cymecTBeHHyio 
nJiom;aAi> noAyniKH cocTaBJineT OTMepmaH 
nacTb, pa3BHBaeTCH 3HawrejibHoe hhcjio 
reHepaTHBHHX noSeroB, h SjiaroAapn 
9 T 0 My nx ceMeHHaa npoAyKTHBHocTB ona- 
3 LIBaeTCH 6jIH3Ka CeMeHHOH npOAyKTHB- 
hocth mojioahx oco6en. B ce30HH c He- 
6JiaronpnHTHHMH jsjin ABeTeHHH h hjioao- 
HomeHHH noroAHHMH ycjiOBHHMH y CTa- 
ptix ocoSen, KOTppLie SbiBaioT 6ojiee bh- 
HOCJIHBBI K B03AeHCTBHK) HH3KOH TeMne- 
paTypti B03Ayxa, ceMeHa MoryT 3aBH3H- 
bAtlch Jiynme, neM y mojioabix, hto 
HaSnioAaJiocb b 1974 r. b n;eHononyjiHn;HH 
G. capituliflora, Kor^a hhcjio ceMHnoneK, 
AaBnrax ceMeHa, cocTaBJiHJio 3% y CTa- 
pux oco6en i2y mojioabix. 

IIoTeHn;HajibHaH ceMeHHan npoAyKTHB- 
hoctb noAyniKOBHAHHX pacTeHHH BcerAa 
HaMHoro BBnne peajiBHon: ceMeHa 3aBH3H- 
saiOTCH tojibko y He6ojibinoH nacTH n;BeT- 
kob h ceMHHOHeK, h y em;e MeHLinen — 
AOCTnraioT ctbahh C03jpeBaHHH. 3HaHH- ^ 
TeJIbHblH pa3pHB Me>KAy HOTeHn;HaJIbHOH ^ 
H peaJIbHOH CeMeHHOH HpOAyKTHBHOCTBK) cr 
HaSjiioAajiCH y ocoSen G. capituliflora h ® 
A. diapensioides Bcex B 03 pa€THHx coctoh- w 

HHH H BO BCe TO^H Ha6jIK>AeHHH (TaSjI. 1 — H 

4). Pa3pHB 3aMeTHO B03pabTaji b ce30HH 
c HeSjiaronpnHTHHMH noroAHHMH ycjio- 
bhhmh, Tan Kan HH3KHe TeMnepaTypH 
B03Ayxa, nacTO GTMenaeMHe Ha IlaMHpe 
b BereTan;HOHHHe ce30Hbi, ry6nTejibHH 
RJUL pa3BHBaK)H];HXCH penpOAyKTHBHHX 
opraHOB. rnSejiL hx hpohcxoaht bo Bcex 
CTaAHHX pa3BHTHH: HaCTL reHepaTHBHHX 
no6eroB 3acBixaeT, He AOCTHrayB ctbahh 
ocLinaHHH comhh, He Bee ijBeTKH ohjioaot- 
BOPHIOTCH H He BCe OHJIOAOTBOpeHHHe 
ABeTKH $opMHpyioT hjioabi; He bo Bcex 
njio^ax pa3BHBaioTCH ceMeHa h He Bee pa3- 
BHBaioni;HecH ceMeHa BH3peBaiOT. Han6o- 
Jiee cymecTBeHHH b 3tom npon;ecce noTepn 
Ha CTa^HH pa3BHTHH ceMHHoneK, h Han- 
Sojiee sejiHK pa3ptiB Me>KAy hhcjiom 3ajio- 
h^hbhihxch ceMHHOHeK h hhcjiom npoAyn;H- 
pyeMHX ceMHH, ocoSemio 3pejmx (pnc. 4). 

XapaKTepHan nepTa oco6en G. capitu¬ 
liflora h A . diapensioides — chocoShoctb 
k AJiHTejibHOMy HenpepBiBHOMy hjioaoho- 
meHHio. 3a 4- h 5-JieTHnn nepnoABi Ha6jiio- 
AeHHH ocHOBHan Macca oco6en b n;eHonony- 
jihijhhx He HMejia nepepHBOB b ijBeTeHHH 
h njiOAOHomeHHH, t. e. Bee roAH ohh pa3- 
BHBajin reHepaTHBHHe no6ern h $opMHpo- 



2 EoTamnecKH# HtypHaji, M 10 , 1983 r. 
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MoJioflHe 64±2.0 20—100 49 16.5±1.2 1—80 22.4±1.6 1—175 5.6±0.5 . 0—32 3.8+0.3 0—25 17+2 5 

CpeflHeBoapacTHtie 82 ±1.9 30—100 66 67.8 ±4.7 2—320 108±5.1 2—490 14.5 ±1.0 0—78 11.6+0.7 0—60 11+1 2 

CTapeiomne 90±0.5 45—100 72 63.2±3.0 2—310 98.6±4.8 2—640 14.0±0.8 0—338 12.0+0.6 0—300 12+1 2 

CTapue 80 ±1.8 20—100 64 45.9±3.0 2—220 82.6±4.5 2—300 5.9±0.5 0—40 3.9+0.3 0—29 5+0 6 





Phc. 4. noTempiajiBHaH h peajiBHan ce- 
MeHHan npoflyKTHBHocTB oco6en Gyp - 
sophila capituliflora b ^boctohhokobhjib- 
kobo- rojioBHaToiHBeTKOBoKaHHMOBOM coo6- 
mecTBe (1974 .r., 3900 m Ha# yp. m.). 

I — cpewHee qHCJio reHepaTHBHBix noOeroB Ha 
oco6b 12 aBrycTa (i) h 7 ceHTflOpa (2); II — cpe«- 
nee hhcjio Ha no6er: abctkob (i), pa3BHBaio- 
mHxcfl hjioaob ( 2 ), 3pejiHx iljioaob ( 5 ), ceMHno- 
qen^ 3ano>KeHHBix b i^BeTKax (4) h pa3BHBaio - 
mnxcfl b ,njio«ax (5), ccJjopMHpoBaBnraxcfl ce- 
MHH ( 6 ), 3peJIBIX H HenOBpe>K«eHHBIX CeMHH (7). 
Ha ocu opdunam — cpen;Hee hhcjio reHepaTHB¬ 
HBix , noOeroB, hjioaob, ceMHnoqeK h ceMHH 
Ha no6er. 


Phc. 5. IIpoAOJiJKHTeJiBHocTB HenpepHBHoro njioflo- 
HomeHHH noflymKOBH^HBix pacTeHHH IlaMHpa. 

Gypsophila capituliflora (3900 m Han; yp. m.): 1 — boctohho- 
K0BBIJIBK0B0-p030B0I^BeTK0B0n0JIBIHH0e cooSnjecTBO (1964 — 

1968 rr.); 2 —B 0 CT 0 qH 0 K 0 BBinbK 0 B 0 -r 0 Ji 0 BqaT 0 ijBeTKa- 

BOKaqHMOBoe cooSmecTBO (1971—1974 rr.); Acantholimon 
diapensioides: 3 — TypKecTaH0HHMeHH0-p030B0i^BeTK0B0n0- 
jibiHHoe cooOnjecTBO (4100 m Han yp. m., 1964 — 1968 rr.), 

4 — B0CT0HH0K0BBIJIbK0B0-p030B0I^BeTK0B0n0JIBIHH0e C006- 

mecTBO (3900. m Ha« yp. m., 1964—1968 rr.), 5 — pc>30BO- 
HBeTKOBOnOJIBIHHO-IIHaneHCHeBHflHOaKaHTOJIHMOHOBOe coo6- 

mecTBO (3900 m Ha« yp. m., 1971—1974 rr.). Ha ocu a6c - 
y,ucc — nepHOA HenpepbiBHoro njioAOHomeHHH (roABi), na 
oqu opdunam — hhcjio ocoOeft, %, 


Bajin hjioah (pnc. 5). BHonornuecKne ocobemiocTH G. capituliflora h A . diapensioides 
o6ycjiOBJiHBaioT ^jiHTejibHLin, 3HawrejibH0 npeBtimaioiipiH ,n;ecHTHJieTHe nepnoA 
nJiOAOHomeHHH. IlepepLiBLi, HaSjiioAaeMLie b ABeTemra h njioAOHomeHHH noAymKO- 
bhahlix. pacTeHHH, HacTynajin, KaK npaBHjio, b HeSjiaronpnHTHLie rjih pa3BHTHH 
pacTeHHH xojiQAHLie BereTaAHOHHbie. cesoHBi, ocobemio b ce30HLi c xojioahlimh 
no3AHeBeceHHHMH h paHHejieTHHMH ahhmh, npenHTCTByiomHMH pa3BHTHio reHepa¬ 
THBHLix noberoB. Bjihhgt Ha HacTynjiemie nepepHBOB h B03pacTHoe cocTOHHHe 
noAyniKOBHAHLix pacTeHHH. Han6ojiee A*raTejibHoe HenpepuBHoe njioAOHomeHHe 
.y cpeAHeB03pacTHibix h CTapeioiAHx pacTeHHH: 3a nepnoAbi HaSjnoAenHH b 3thx bo3- 
pacTHLix rpynnax hjioaohochjio 6e3 nepepuBa ot 70 ao 100% oco6en. IIpoaojdkh- 
TeJibHocTb nepepHBOB, HacTynaion^HX b ijBeTeHHH h njioAOHomeHHH cpeAHeB03pacT- 
hlix h CTapeionpix pacTeHHH, He npeBLimajia 1 roAa. Han6ojiee AJiHTejiLHtie nepe- 
Plibli, AOCTHraion^ne 4 JieT, OTMeueHLi b njioAOHomeHHH CTaptix reHepaTHBHLix 
ocoben. Mojioabim pacTeHHHM cbohctbghhh MeHee npoAO JDKHTe JibHLie, ho uacTo Ha- 
CTynaiomHe nepeptiBLi: Sojilihhhctbo 3thx oco6en <J>opMHpoBajio hjioah He Sojiee 
AByx jieT hoapha. IIomhmo nepepHBOB b pa3BHTHH reHepaTHBHLix noberoB h $opmh- 
poBaHHH hjioaob, y oco6en G . capituliflora h A. diapensioides OTMeneHti nepepHBLi 
b npoAyAHpoBaHHH 3pejiLix ceMHH, KOToptie BcerAa hbhhiotch pe3yjibTaTOM He- 
6jiaronpHHTHLix noroAHBix ycjiOBHH bo BpeMH ABeTeHHH h njioAOHomeHHH pacTeHHH 
h, BepoHTHo, HacTynaioT HecKOJibKo name. 

ypo^Kan ceMHH b n;eHononyjiHn;HHX noAyniKOBHAHLix pacTeHHH HeBejiHK (TaSji. 5). 
B n;eHbnonyjiHn;HHX G. capituliflora oh 6jih3ok k ypo>Kaio ceMHH G. desertorum 
(Bunge) Fenzl b coobn^ecTBax CeBepHon To6h (BecnajiOBa, 1974), oAHano Ha 
IlaMHpe HabjiioAaiOTCH 3 HauHTejibHbie KOJie&aHH h BejiHUHH ypo?KaH no toabm h toabi 
c MaKCHMajibHbiM ypou^aeM pe 3 K 0 bliaojihiotch. B. n;eHononyjiHn;HHX G . capituliflora 
n A. diapensioides BbicoKne ypojKan oTMeuenbi b toabi c TemibiMH BereTan;HOHHLiMH 
Ce 30 HaMH, B XOJIOAHbie rOAH HHCJIO ceMHH SlIJIO He 3 HaHHTeJIbHLIM HJIH OHH OTCyTCTBO- 
BajiH BOo6n];e. OcHOBHyio aojiio ypo>KaH b n;eHononyjiHn;HHX G. capituliflora co- 
CTaBJiHJiH ceMeHa mojioabix reHepaTHBHLix pacTeHHH, b AeHOHonyjiHAHHx .4. dia¬ 
pensioides — cpeAHeB 03 pacTHbix n CTapeioiAHX. 
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TAEJIHIJA 5 

Cpe^Hee hhcjio nojmon;eHHBix ceMHH, npoflyn^npyeMHX Ha 1 m 2 
b peHononyjiHpHHX noflyniKOBHflHBix pacTeHHH IlaMHpa b pa3JiHHHBix 

coo6ni;ecTBax 


toa 

HaSmoAe- 

HHH 

Gypsophila 

capituliflora 

Acantholimon diapensioides ^ 

BOCTOHHOKOBBIJIBKO- 

B0-p030B0ABeTK0B0- 

nojitiHHoe 

BOCTO^HOKOBBIJIBKO - 
B0-p030B0ABeTK0B0- 
nOJIBIHHOe 

TypKecTaHOH^MeHHo- 
\ P030B0ABeTK0B0- 
nonBiHHoe 

*1964 

22.8 

0.0 

3.2 

1965 

3.6 

20.1 

31.2 

1966 

8.2 

27.4 

12.1 

1967 1 

690.0 

8.2 

17.5 

1968 

0.0 

12.2 

8.9 



P030B0ABeTK0B0- 



BOCTOHHOKOBBUIBKOBO- 

nojiBiHHO-AnaneHcne- 



ronoB^aTOABeTKOBO- 

BHAHOaKaHTOJIHMO- 



KaraMOBoe 

HOBOe 


1971 

54.7 

3.6 


1972 

0.0 

0.06 


1973 

3304.0 

15.2 


1974 

106.0 

0.05 

1 



TaKHM o6pa30M, HpoAyKijHH ceMHH b n;eHononyjiHn;HHX AOJiroJieTHHX noAymKO- 
bhahbix pacTeHHH IlaMHpa HeBeJiHKa, ho BapBnpyeT b AOCTaTOHHO Sojibihhx npe- 
Aenax. B n;eHononyjiHn;HHX G. capituliflora peajiBHan ceMemiaH npoAyKTHBHOCTB 
(hhcjio 3pejiLix h HenoBpe>KAeHHbix ceMHH) KOJieSanacB b 1964—1974 rr. ot 0 
AO 6 thc. ceMHH Ha oco6b, cocTaBJinn b cpeAHeM 450 ceMHH, b n;eHononyjiHn;HHX 
A. diapensioides — ot 0 ao 300 ceMHH Ha oco6b npn cpeAHnx 3HaneHH hx okojio 
30. HanSojibniHe KOJieSaHHH BejiHHHH ceMeHHOH npoAyKTHBHocTH B03HHKaioT hoa 

BJIHHHHeM 3KOJIOrHHeCKHX $aKTOpOB, CpeAH KOTOPLIX OCHOBHaH pOJIB HpHHaAJiejRHT 
MeTeopojiornHecKHM ycjiOBHHM ce30Ha BereTan;HH. B xojioahhx h 3acymJiHBHX 
BBicoKoroptHX IlaMHpa b roAH Ha6jiiOAeHHH, KorAa cpeAHne TeMnepaTypti B03- 
Ayxa 0Ka3ajiHCb HH>Ke cpeAHen MHoroneTHen, a KOJinnecTBO BLinaBinHX ocaAKOB 
npeBBiCHjio cpeAHioio MHorojieTH&io cyMMy, pacTeHHH Sojitme Bcero CTpaAajin 
ot HeAocTaTKa femia, KOTopoe oco6emio HeoSxoAHMO hm b <$a3Bi MaccoBon SyroHH- 
3an;HH, ijBeTeHHH h HJiOAOHomeHHH. CaMLiMH SjiaronpHHTHLiMH ajih pa3BHTHH pacTe¬ 
HHH 6hjih toabi c othochtojibho TenjiLiMH BereTan;HOHHLiMH ce30HaMH. MaKCHMajiB- 
Han ceMeHHan npoAyKTHBHOCTB OTMeneHa b ce30HH c HanSojiBimiM hhcjiom TenjiBix 
AHefi. 

Oco6h G. capituliflora h A. diapensioides, y kotopbix ceHHJiBHLin nepnoA, Bepo- 
htho, oneHB KpaTOK, a npoAOJDKHTejiBHocTB >kh3hh BejiHKa, chocoShli npOAyn;HpO- 
BaTB nojiHon;eHHLie ceMeHa Ha npoTHHceHHH mhothx agchtkob h Aance coTeH jieT r 
ho b TeneHHe 3Toro BpeMeHH hhcjio npoAyAnpyeMBix hmh ceMHH He ocTaeTcn hoctohh- 
hlim. B OHToreHe3e pacTeHHH Majio H3MeHHeTCH npoAyKTHBHOCTB reHepaTHBHoro 
noSera, 3aMeTH0 yMeHBmancB jihihb y CTapnx reHepaTHBHBix ocoSen, ho cym;ecT- 
BeHHo MeHHeTCH chocoShoctb oco6h pa3BHBaTB reHepaTHBHBie no6ern, c HanSojiBineH 
chjioh npoHBjiflion];aHCH b nepnoA pacijBeTa ee reHepaTHBHBix B03M0>KH0CTeH. CeMeH- 
Han npoAyKTHBHOCTB pa3H0B03pacTHLix reHepaTHBHBix ocoSen pa3JiHHHa, xoth 
B XOAe HX Ce30HH0r0 pa3BHTHH pa3JIHHHH He3HaHHTeJ1BHBI. CaMBIMH npOAyKTHB- 
hlimh b n;eHononyjiHn;HHX G. capituliflora h A. diapensioides hbjihigtch cpeAHeB03- 
pacTHBie h CTapeioiAHe oco6h, cnocoSHBie pa3BHBaTB HanSojiBinee KOJinnecTBO re¬ 
HepaTHBHBix noSeroB. npoAyKTHBHOCTB CTapnx reHepaTHBHBix pacTeHHH HepeAKO 
6jIH3Ka K npOAyKTHBHOCTH MOJIOAHX. 

nJioAOHomeHHe oco6en G . capituliflora h A. diapensioides Ha npoTHHceHHH re¬ 
HepaTHBHoro nepnoAa hch3hh He HBJineTCH HenpepBiBHHM. HaSjnoAaeMan npn 3 tom 
H epnoAHTOOCTB onpeAeJineTCH SnoJiorHHecKHMH ocoSeHHOCTHMH pacTeHHH, hx bo3- 
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pacTHHM cocTOHHneM h BJiHHHHeM 3KOJiorHHecKHX $aKTopoB. EnoJiorHHecKHe oco- 
SeHHOCTH nOAyniKOBHAHLlX paCTeHHH, KaK BHHCHHJIOCB, H03B0JIHI0T HM HJIOAOHOCHTB 

6e3 nepepHBa AOCTaTo^HO AJiHTejibHHH cpon: npn 5-h 4-jigthhx HaSniOAeHHHX 6ojib- 
mHHCTBO oco6en b n;eHononyjiHii;HHX hjioaohochjio 6e3 nepepHBa. HanSojiee xapaK- 
TepHO AJiHTeJitHoe HenpepHBHoe njioAOHomeHHe am cpeAHeB03pacTHBix h CTapeio- 
iu;hx oco6en. Bo3MO>KHaH ajihtgjibhoctb HenpepHBHoro njioAOHomeHHH 3thx pacTe- 
hhh, BepoHTHo, 3HaHHTejibH0 npeBHinaeT 10 JieT. IIoa bjihhhhgm HeSjiaronpHHTHBix 
noroAHHX ycjiOBHH SHOJiorHHecKan 3aK0H0MepH0CTb HapymaeTCH h nepepHBH 
b ABeTeHHH h njiOAOHomeHHH noAyniKOBHAHHX paCTeHHH HacTynaiOT name. Han6ojiee 
nacTBie nepepHBLi OTMeneHBi b ABeTemra h njioAOHomeHHH mojioahx paCTeHHH, 
Han6ojiee AJiHTejiBHBie (ao 4 JieT) — CTaptix reHepaTHBHBix oco6en. 

HecMOTpa Ha AJurrejiBHBiH reHepaTHBHBiH nepnoA >kh3hh h choco6hoctl k npo- 
AOJDKHTejibHOMy HenpepuBHOMy njiOAOHomeHHK), noAyniKOBHAHBie paCTeHHH, 
BepoHTHo, KpanHe peAKo HcnojiB3yicfT cboh noTemi;HajiBHBie bo3mo>khocth AOCTa- 
tohho hojiho. fljiH hhx xapaKTepeH Sojibihoh pa3pHB Me>KAy HOTeHn;HajiBHOH h pe- 
ajibHon ceMeHHon npOAy kthbhoctbk): HOTeHn;HajibHaH npoAyKTHBHocTb BcerAa Ha- 
MHoro BHme peajiBHOH. B n;eHononyjiHH;HHX 3 thx paCTeHHH Aance b HanSojiee 6naro- 
npHHTHLie no noroAHHM ycnoBHHM ce30HBi 3pejiLie ceMeHa (JopMHpoBaJiHCB ho 6oJiee 
neM y 20% ceMHnoneK. B HeSjiaronpnHTHBie toah hhcjio fceMHnoneK, pa3BHBniHxcH 
b 3pejiLie ceMeHa, peAKo npeBLimajio 1 — 2%. BepoHTHO, BBicoKyio noTeHAHajiBHyio 
npoAyKTHBHOCTB noAyniKOBHAHLix paCTeHHH mo>kho paccMaTpHBaTB KaK reHeTHne- 
ckh 3ajio>KeHHoe npncnocoSjieHHe, rapaHTHpyiomee hohth enceroAHoe npoAynjapo- 
BaHne HeKOToporo KOJinnecTBa 3pejiLix ceMHH b cypoBHX h oneHB HeycTOHHHBHX 
noroAHLix ycjiOBHnx BereTan;HOHHLix ce30H0B IlaMHpa, KorAa MaccoBan rnSejiB 
penpoAyKTHBHLix opraHOB HaSjiiOAaeTCH Ha Bcex CTaAHnx hx pa3BHTHH. CjiaSoe hc- 
H0JIB30BaHHe HOTeHAHaJIBHLIX penpoAyKTHBHLix B03M0>KH0CTeH, HeBBICOKaH ceMeH- 
Han npoAyKTHBHOCTB TpeSyiOT MeHBmen 3aTpara njiacTHnecKHX Bem;ecTB h MeHBme 
HCTOmaiOT paCTeHHH, CHOCoSCTByH TeM CaMHM yBeJIHHeHHK) npOAOJIJKHTeJIBHOCTH HX 
5KH3HH. 

ypo>KaH ceMHH, t. e. hhcjio 3pejiLix h HenoBpe>KACHHBix ceMHH, npoAyAnpyeMHX 
pacTeHHHMH Ha 1 m 2 , b roABi HaSjiioAeHHH cocTaBJiHJi b n;eHononyjiHn;HHX G. capitu- 
liflora b cpeAHeM 470 ceMHH, b n;eHononyjiHn;HHX A. diapensioides —okojio 20, 
cyni;ecTBeHHo B03pacTan b toah c TenjiLiMH BereTan;HOHHBiMH ce30HaMH, Sjiaronpn- 
HTHHMH. JSJlfl pa3BHTHH reHepaTHBHLlX HOSeTOB, (JopMHpOBaHHH HJIOAOB H CeMHH, 
h 3HaHHTejiBH0 CHH>KaHCB b xonoAHLie toabi. B pe3KHx KOJieSaHHHX BeJiHHHH ypo-* 
JKBH ceMHH, BLI3LIBaeMLIX. II3MeHeHHek TeMHepaTypHBIX yCJIOBHH HOBepXHOCTH 
3eMJin, HecoMHeHHo cynjecTByeT ahkjihhhoctb, CBH3aHHan c ahkjihhhoctbio cojihoh- 
HOH aKTHBHOCTH. BHCOKHe ypOH?aH, KaK npaBHJIO, 6HJIH CBH3aHBI C TOAaMH HOBBI- 
meHHOH COJIHeHHOH aKTHBHOCTH, TO AH C HOHHJKeHHOH COJIHeHHOH aKTHBHOCTBK) 
OKa3HBajiHCB Heypo>KaHHLiMH (HanpHMep, 1968 r.). Ypo^KaHHHe toabi hobtophiotch, 
BepoHTHo, npHMepHO pa3 b 5 JieT, oco6o ypojKanHLie — 3HaHHTejiBH0 pe>Ke h oco- 
SeHHO peAKHMH SbiBaiOT y 6ojiee AOJirojieTHero paCTeHHH A. diapensioides. Ecjih 
b SjiHjKanniHe a^chthjigthh, t. e. b KOHn;e TeKyn];ero h Hanajie 6yAyn];ero ctojigthh, 
SyAeT Ha6jiK>AaTBCH, KaK npeAnojiaraeTCH (Kynen;KHH, 1977), nomDKeHne cojiHen- 

HOH aKTHBHOCTH, OHeHB BLICOKHX ypOJKaeB B AeHOnOnyJIHAHHX HOAyniKOBHAHLIX 
paCTeHHH B 3TOT HepHOA OJKHAaTB TpyAHO. HeSoJIBHiaH npOAyKAHH ceMHH C peAKHMH 
oraocHTejiBHo BLicoKHMH ypo>KaHMH HBJiHeTCH xapaKTepHOH Rim n;eHononyjiHn;HH 
AOJirojieTHHX noAyniKOBHAHLix paCTeHHH G. capituliflora h A. diapensioides h 
B nojiHe o6ecneHHBaeT hx ycTOHHHBoe cymecTBOBaHHe b coBpeMeHHLix ycjiOBHnx 
IlaMHpa. 
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SUMMARY 

The studies carried out in 1964—1974 on model plants of different ages allowed to establish 
that production of seeds in coenopopulations of Gyposphila capituliflora and Acantholimon dia- 
pensioides is not great, but under the influence of ecological factors it varies considerably. The 
average seed yield in coenopopulations of G. capituliflora was 470 seeds per 1 m 2 , and about 
20 seeds per 1 m 2 in A . diapensioides . The greatest amounts of seeds are produced in the years with 
warm vegetation seasons. The most productive are the middle-aged and the ageing individuals, 
which are as well remarkable for their prolonged arid continuous fruiting. A considerable di¬ 
vergence between the potential and real seed productivity is observed in' the plants of all ages. 



TOM 68 EOTAHHVECKHff MVPHAJI 1983 , M 10 


yffH 58.08 : 581.5 


0. T. HepTOB 

KOJIHHECTBEHHbllt nO^XOfl 
K OIJEHKE 3K0JI0rHHECKHX IIAPAMETPOB BMftA 
HA XIPHMEPE PIN US SYEVESTBIS (PINACE AE) 

O. G. G H E R T O Y. QUANTITATIVE APPROACH TO EVALUATION OP ECOLOGICAL PARAMETERS 
FOR SPECIES WITH SPECIAL REFERENCE TO PINUS SYLVESTRIS ( PINACEAE) 

Ha ocHOBe aHaJiH3a JiHTepaTypti bbibo^htch cjieAyioiAHe BKOJiorHvecKHe napaMeTpti Pinus 
sylvestris: pacxoA aHepran OAP Ha <|opMHpoBaHHe npnpocTa 3a BereTan;HOHHBiH nepnofl c TeMnepa- 
TypoH 6ojiee 5° — 1.5 -10 8 KKaji/T; DHOJiornvecKaH npoAyKTHBHOCTB xboh npn nocTynjieHHH OAP 
25 KKaJi/cM 2 3a BereTaAHOHHBiH nepnoA — 2.5 r npnpocTa/r xboh; pacxo# bo^bi — b cpe^HeM 
220 r H 2 0/r xboh; TpaHcnnpar^noHHBiH KOB^^HUHeHT — 250 r H 2 0/r npnpocTa; mhhhmbjibhb h 
noTpeOHOCTB b BJieMeHTax HHTaHHH: N — 3.5, P — 0.4, K — 1.0, Gfi — 1.4, Mg — 0.4 Kr/1000 nr 
npnpocTa. 

IIoTpeSHOCTb pacTeHHH b onpeAejieHHOM KOJinnecTBe 3Hepran, boabt h ajieMeHTOB 
HHTaHHH RJiH. CBoero cymecTBOBaHHH h pocTa reHeTHHecKH oSycjiOBJieHa h MonceT 
cjiy>KHTb HOKa3aTejieM on;eHKH 3KOJiorHHecKHX napaMeTpoB BHAa. B reorpa<|)HHe- 
ckom acneKTe rpaHHn;Li apeajia onpeAeJunoT oSnacTB, b npe^enax kotopoh yAOBJieT- 
bophiotch HOTpeSHOCTH pacTeHHH b aHeprHH cojran;a h BJiare, h aMHJiHTyAa kjihmbth- 
necKHx ycjiOBHH apeajia mojkgt cjiy>KHTL HHTerpajiBHOH on;eHKOH ajih pn^a bkojio- 
rHHecKHX napaMeTpoB BHAa. B reoSoTaHHnecKOM acneKTe k hoaoShlim on;eHKaM 
othochtch TaKHe xapaKTepHCTHKH, K£K CBeTOJuoSne h TeHeBBiHOCJiHBOCTB, Kcepo-, 
THAPO- H rnrpO(|)HTHOCTB, a TaK>Ke OJIHTO-, Me30- H 3BTpO(|)HOCTB. KpOMe 3THX Ka- 
necTBeHHHX xapaKTepncTHK JI. T. PaMeHCKHH co3Aaji BKOJiorHnecKHe nraajm, ko- 
Topne coAepn^aT SajuiBHyio on;eHKy npHyponemiocTH 1400 bhaob k onpeAejieHHHM 
rpaAan;HHM SoraTCTBa h BJianmocTH MecTOoSnTaHHH (PaMeHCKHH, 1938; PaMeHCKHH 
h AP*» 1956). IIlKajiBi PaMeHCKoro HMeioT HCKJiioHHTejibHo SoJiBinoe TeopemnecKoe 
h npaKTtenecKoe 3HaneHHe h HcnojiB3yioTCH h b HacTOHmee BpeMH (OeAopnyK, 

1979; OeAopnyK h AP--. 1981, h aP-)- 

G HOHBJieHHeM KOJIHHeCTBeHHBIX MeTOAOB B 3KOJIOTHH paCTeHHH B03HHKaeT He- 
oSxOAHMOCTb B pa3BHTHH HIKaJI PaMeHCKOrO C nepeBOAOM HX C yCJIOBHOH SaJIJIbHOH 
on;eHKH Ha KOJinnecTBemiBie napaMeTpBi, a hmchho — yAeJiBHBie pacxoABi pacTeHHeM 
BHeprHH $OTOCHHTeTHHeCKH aKTHBHOH paAHaniHH (OAP), BOABI H 3JieMeHTOB HHTaHHH 
Ha nocTpoeHHe eAHHHijBi SnoMaccH. MaTepnajiOM rjik noncKa TaKiix napaMeTpoB 
MoryT cjiy>KHTB AaHHBie no SnoHornnecKOH npoAyKTHBHocTH h SnojiorHHecKOMy 
KpyroBopoTy. B KanecTBe nepBoro pe3yjiBTaTa Tanon paSoTBi mli hphboahm AaHHLie 
no cocHe oShkhobchhoh Pinus sylvestris L., nojiynemiLie npn oSoSnjeHHH OTenecT- 

BeHHLIX CBOAOK. 

OOTOCHHTeTHHeCKH aKTHBHaH paAHaAHH. yAeJIBHLIH 

pacxoA 3HeprnH OAP 3a BereTaijHOHHHH nepnoA c TeMnepaTypon BBime 5° Ha no- 
CTpoeHne eAHHHALi SnoMaccBi 6biji paccnHTaH T. O. Xhjibmh (1976). Ilpn AonymeHHH, 
hto o6ecneneHHocTB $OTOCHHTe3a yrjieKHCJiOTOH He MeHneTCH, BejiHHHHa 3Toro no- 
Ka3aTejiH y c pa3MepHocTBio 10 8 KKaji/T cocTaBHJia b cocHHKax I KJiacca SoHHTeTa 
2.8, II — 3.3, III — 4.2 (cpeAHee 3HaneHHe 3.4, hpothb 3.7 y ejin h 1.6 y 6epe3Bi). 
3a BLmeTOM «3HeprHH hpothb noHBeHHBix chji» — b TpaKTOBKe P. H. OjiopoBa 
(1978), «3HeprHH AHccHnan;HH» — BejiHHHHa y rjik cochh coctbeht 1.5-10 8 kkbji/t. 

9tOT K03$(|)Hn;HeHT 6HJI paCCHHTaH RJIH. ryCTBIX AP^BOCTOeB COCHH C MaKCHMaJIBHBIM 

norjiomeHHeM OAP, h oh mojkgt 6htb npHMeHeH npn 3HepreTHnecKHX pacneTax 
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AJin Haca>KAeHHH. IIpHMeHeHHe ero rjih . HecoMKHyToro nojiora h rjih . OTAejiBHoro 
pacTeHHH chjibho aaTpy^HeHo b cbh3h co cjiojkhoctbio onpeAeJieHHH noBepxHocTH 
0 OCBemeHHOCTH XBOH B KpOHe. 

Bojiee npocTHM rjih . HcnojiB30BaHHH MonceT 6litb flpyron HOKa3aTejiB — 6ho- 
jiorHnecKaH npOAyKTHBHOCTB xboh b rpaMMax SnoMaccLi npnpocTa Ha 1 r SnoMaccH 
XBOH b 3aBHCHMOCTH ot npnxoAa OAP TaK>Ke npn ycjiOBHH OAHHaKOBoro CHaSnce- 
hhh yrjieKHCJiOTon. B Ta6ji. 1 npnBeAeHLi AaHHtie, xapaKTepH3yioii];He 3tot kob#- 
<|)Hn;HeHT; ohh noKa3BiBaiOT onpeAejieHHoe noBHineHne K03(|)(|)Hn;HeHTa npoAy kthb- 
hocth xboh b MepHAHOHajiBHOM HanpaBJieHHH c ceBepa Ha ior, OAHano H3MeHeHne 
npOAyKTHBHOCTH XBOH B CBH3H C HOBBHHeHHeM npHXOAa OAP CpaBHHTeJIBHO HeBe- 
jihko. 9to CBH3aHO c TeM, hto b Ta6ji. 1 npHBeAeHH ycpeAneHHLie noKa3aTejin a*kh 
thhob Jieca, pacnojiojKeHHLix aobojibho AaJieKo ot 3KOJiorHnecKoro onTHMyMa, 
B KOTOPLIX npOAyKTHBHOCTB JIHMHTHpyeTCH He 3HepTHeH OAP, a 3Aa(|)H^eCKHMH 
ycjiOBHHMH. CnpaBeAJiHBOCTB hoaoShoto yTBep>KAeHHH CTaHOBHTCH oneBHAHOH npn 
paccMOTpeHHH 3Toro K03$<|)Hn;HeHTa b pnAy thhob Jieca no AaHHBiM H. H. Ka3HMH- 
poBa c coaBTopaMH (1977) 

JlHmaiiHHKO- BepeCKOBBiii EpycmmHBift HepmiqHbift HepiraqHbift KycTapHHKOBO- EaryjibHHKOBO- 

BBift CBeiKHH BJiawHBifi AOJiroMouiHbiii c$arHqBBitt 

1.00 1.41 1.54 1.67 2.04 1.53 1.37 

HeoSxOAHMO OTMeTHTB, HTO COCHHK HepHHHHLIH BJia^KHLIH C npOAyKTHBHOCTBK) 
xboh 2 r/r Taione He HBjmeTCH npeAeJiBHo npoAyKTHBHLiM coo6m;ecTBOM b ycjiOBHnx 
KapeJiHH. 3to cnpaBeAJiHBO h KyjiBTyp cojchli la KJiacca SoHHTeTa b y jibhhob- 
CKOH o6jI., H03T0My JIOTHHHO Hpe AHO JIOJKHTB, HTO OHpeAeJIHeMaH 3HeprneH OAP 
MaKCHMajiBHan 6HOJiorHnecKa>t£ npOAyKTHBHOCTB xboh, cooTBeTCTByioman onTHMajiB- 
hlim 3Aa<|)HHecKHM yCJiOBHHM, AOJi>KHa 6LiTB . b 1.5—2 pa3a BLime npHBeAeHHHX 
b Ta6ji. 1 BejiHHHH. B KanecTBe npeAsapHTejiBHOH oijeHKH b Ta6ji. 2 npHBeAQHBi 


TABJIHI1A 1 

BnojiorHHecKaH npOAyKTHBHOCTB xboh Pinus sylvestris 
(r/r) b pa 3 Htix reorpa^H^ecK^x pafioHax 


reorpa$nqeCKHfi panoH, 
B03pacT apsBocTOH, thii Jieca 

Hhcjio 

Ha6niOAe- 

HHH 

n 

CpejjHee 

3HaqeHiie 

X 

OlHHtfKa 

cpesHero 

BapBnpo- 

BaHne 

V, % 

JlHTepaTypHBie saHHBie 

Kojibckhh h-ob, cnejibie h 
cpeAHeB03pacTHBie, nepHHH- 
HEie H 5pyCHHBHBie 

3 

i 

(0.77) * 

— 

— 

Ka3HMHpoB h AP-, 1977; 
MaHanoB, 1978 

KapeJiHH H 0HHJIHHAHH, MO- 

jioahhkh 6pycHHTffltie, qep- 
HHHHEie 

7 

1.48 

0.186 

33.2 

Malkonen, 1974; Ka3HMH- 
poB h aP-» 1977 

KapeJiHH, cpeAHeB03pacTHHe 
Bcero 3KOJiorjnecKoro pn- 
Aa thhob jieca 

11 

1.38 

0.090 

21.7 

Ka3HMHpoB h AP*» 1977 

KapejiHH, cnejitie, nepHHH- 
HBie H 6pyCHHHHBie 

5 

0.89 

0.094 

23.5 

» » 

Bajiflan, mojioahhkh, cpeAHe- 
B03pacTHbie, cnenbie, 6pyc- 
HHHHbie, KyCTapHHqKOBO- 
c^araoBHe 

5 

1.10** 

0.145 

29.5 

BaTKOBCKHH, 1976 

KajiHHHHCKan o6ji., cnejme, 
GpycHHHHbie, AOJiroMOTHHbie 

3 

(1.02) 

— 

— 

AjieKceeB, 1975 

yjibHHOBCKan o6ji., KyjibTy- 
pti 10—75 jieT la KJiacca 
6oHHTeTa 

4 

1.36 ** 

0.060 

8.8 

Ytkhh, EpMOJiOBa, 1979 

CpeflHee IIpHaHrapbe, cpefl- 
HeB03pacTHbie n cnejiHe, 
6pycHHHHbie 

3 

(3.17) 



KyjiarnHa, 1978 

Hnamee ripnaHrapbe, nepe- 
CTOHHbie, pa3HOTpaBHbie H 
6pycHHHHbie 

2 

(0.74) 



JIaiAHHCKHH ,1981 


* 3flecL n b Ta6ji. 2 n 3 b CKo6itax yKa3aHti opneHTHpoBo^Hue flaHHue. 
'** PaCCHHTaHO TOJILKO HO npHpoCTy HaA3eMHOH HaCTH flpeBOCTOH. 
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TAEJIHIJA 2 

MaKCHMajibHaa GHojiornaecKaH npo^yKTHBHocTL xboh 
Pinus sylvestris Ha eBponeacKOH TeppHTopnn CGGP 


* IIo B. A. AjieKceeByx(1975). 

paccHHTaHHBie c yneTOM 3Toro AonymeHHH MaKCHMajiBHHG 3HaHeHna ko3<Jh|)h- 
ijneHTa rjih . pa3jranHBix npnpoAHHX 3 oh eBponencKon TeppnTopnH CCCP. 

Ba>KHHH 3KOJiornHecKHH napaMeTp — xapaKTepncTHKa tghgbbihocjihbocth pa- 
CTeHHH. Cociaa OTHOCHTCH K CBeTOJIK)6HBHM HOpOAaM, H03T0My, cjieAyn K). JI. IJeJIb- 
HHKep (1978), CHH>KeHHe ee npoAyKTHBHocTH npn 3aTeHeHnn annpoKCHMHpyeTCH 
npHMOH, flocTHraionjen HyjieBoro 3HaneHHH npn HeKOTopLix npe^ejibHHX 3HaneHHHX 
OAP. B. A. AjieKceeB (1975) hphboaht BejiHHHHBi CBeTOBoro MHHHMyMa, npn koto- 
poM K03(|)(|)Hn;HeHT SnojioriraecKOH npoAyKTHBHocTH xboh Pinus sylvestris npnSjin- 
HcaeTca k Hyjiio: jsjik noApocTa h ceaHn;eB oh cocTaBJiaeT 7—12% ot OAP Ha ot- 
kpbitom Mecre, b MOJiOAHHKax — 25—30, b cpeAseB03pacTHHX — 45—60 h b cne- 
JIHX AP6BOCTOHX — 70%. 

B o a a. flpeBOCTOH cochh b pa3JiHHHBix npnpoAHBix 30Hax pacxoAyiOT Ha 
TpaHcnnpan;HK) 180—365 mm BJiarn (MojinaHOB, 1953; Bopohkob, 1973; PaxMaHo.B r 
1981), npn 3 tom nepBaa BejinanHa xapaKTepHa rrh. 3acynuiHBHX JieT, a nocjieAHaa: 
OTpa>KaeT noTpeSjieHHe BJiarn b onTHMajiBHLix ycjiOBnax y b JiajKHeiiHa. Ha ocHOBa- 
hhh 3thx AaHHLix H. A. Bopohkob (1977) paccaHTaji yAejibHbin pacxoA BJiarn Ha 
TpaHcnnpau;HK) XBoen cochh — 220 r boam/t xboh 3a ce30H b jiecocTenn. C yaeTOM 
AaHHHX cboakh B. B. PaxMaHOBa (1981) 3 tot noKa3aTejib AJia ceBepHOH h cpeAHeir 
Tanrn cocTaBHT 180 r H 2 0/r xboh, iohoioh Tanrn h CMemaHHHx jiecoB — 220 h 
CTenHOH 3 ohli — 250. B. E. PyAaKOB (1979) npeAJioacnji (JopMyjiy rjix pacaeTa pac- 
xoaob Ha TpaHcnnpaipHO cochhkob 6—150-JieTHero B03pacTa b 30Hax HeAOCTaToa- 
Horo, yMepeHHoro h H36BiTOHHoro y b jiaameHna: r=0.02Af-{-19, rAe T — TpaHc- 

HHpan;HH 3a BereTaijHOHHBiH nepnoA, mm; M — Macca CBeacen xboh aPoboctoh 
cochli (nr/ra). tlpeAHOJiaraeTCH, hto npn 3 thx BeJiHHHHax pacxoAa BJiarn BOAa 
He JiHMHTnpyeT npOAy kh;hohhhh npoijecc y cochbi. 

Bojiee KoppeKTHLiM HOKa3aTeJieM MoaceT cjiy>KHTB TpaHCHHpan;HOHHHH K03$<|)h- 
AHeHT — KOJinnecTBO boabi, pacxoAyeMoe Ha cnHTe3 eAHHnijBi SnoMaccBi npnpocTa. 
Xhjibmh (1976) paccHHTaji ero no abhhlim A. A. MojiaaHOBa (1953) h nojiyanji 
BejiHHHHy 250 r H 2 0/r npnpocTa. y C. O. OeAopoBa (1977) npHBeAeHBi AaHHLie 
JlHHCJien h IIojiBCTepa — 213 h 300 (cpeAHee — 257). 9thx abhhhx 6e3ycjiOBHo 
HeAOCTaTOHHO, ho b KanecTBe nepBoro hphSjihjkghhh npn pacaeTax mohoio hojib3o- 
saTBCH ah^poh 250. IIoA^epKHeM, hto peajiBHHe pacxoABi BJiarn ApeBOCToeM cochli 
h OTAeJiBHLiM abPbbom 6yAyT b 2—2.5 pa3a BHme TpaHCHHpan;HOHHHX H3-3a 3aAep- 
HKaHHH OCaAKOB KpOHOH H HCHapeHHH BOAH C KpOHLI H C HOBepXHOCTH HOHBH (OeAO- 

poB, 1977). 

H3 APyrnx BKOJiornHecKH saaoiLix napaMeTpoB, xapaKTepn3yioii];HX boahhh 
pe>KHM cochli, npHBeAOM cjieAyioiAHe HOKa3aTejin H3 MOHorpa$nn A. H. Opjiosa 
h C. n. KomejiBKOBa (1971). BjiaaoiocTB 3aBHAaHHH cochli paBHa MaKCHMajiBHon 
rHrpocKOHHHHocTH hohbh. npn ABBJieHHH hohbghhoh BJiarn ao 10 aTM HOTpe6jieHHO 
boabi koPhhmh He 3aTpyAHeHO, npn AaBJieHnn b HHTepBajie ot 10 ao 28 aTM cocymaa 
cnjia KopHen CHnacaeTca h npn 28 aTM BOAa npeKpam;aeT nocTynaTB b kophh. CocHa 
nepeHOCHT noATonjieHHe ho^bh rpyHTo bhmh boa^mh ao HOBepXHOCTH b TeneHno 
Bcero BereTan;HOHHoro nepnoAa, CHnama npoAyKTHBHocTB npaKTHnecKH ao Hyjia, 
ho MOJKeT BHAepacHBaTb TaKoe hoatohjigheg He 6ojiee 2—3 JieT hoapha. Tanoe me 
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speMH cocHa BHAepntHBaeT h nojraoe nccymemie KopHeoSnTaeMoro cjioh hohbh 
b BereTan;HOHHHH nepnoA (Bopohkob, 1973). 

^jih BBiflBJieHHH bjihhhhh BOAHoro * penuiMa Ha npoAyKAHOHHLiH npon;ecc 
MOJKHO TaKJKe HCH0JIb30BaTb npH6jIH3HTeJIBHLIH pacneT, npeAJIOJKeHHLIH Ojiopobhm 
( 1978): npn HajiHHHH b nonBe BJiarn b HHTepBajie ot hojihoh nojieBOH BjiaroeMKoctn 
AO BJia>KHOCTH pa3pLIBa KanHJIJIHpOB <$OTOCHHTe3 paCTeHHH He JIHMHTHpyeTCH eio. 
3 HHTepBajie ot bjib^khocth pa3pHBa KanHJiJinpoB ao BJia>KHOCTH 3aBHAaHHH npo- 
Ay kd;hohhhh npon;ecc CHH>KaeTCH h npeKpanjaeTCH npn BJia>KHOCTH 3aBHAaHHH. Pa3- 
AeJiHB npoAyKn;HOHHHH nepnoA Ha orpe3KH c cooTBeTCTByiomHMH 3HaneHHHMH BJianc- 
HOCTH, MOJKHO HOJiyHHTb K03(|)(|)HH;HeHT HepeCHeTa Ha HCTHHHHH Hp0AyKAHOHHHH 
nepnoA- B TaenoiOH 30He b 3tom pacneTe aojhkhll 6htb ynTeHH h ahh c HOATOHJieHHeM 
HOHBH AO HOBepXHOCTH. 

9 ji e m e h t li n h t a h h h. Ilpn aHajiH3e MaTepnajiOB, aBTopn kotophx 
yna3aHH b Ta6ji. 1, ycTaHOBJieHH cjieAyiomHe pacxoAH 5 ochobhhx 3JieMeHTOB- 
•6 ho<|)hjiob Ha (JopMHpoBamie npnpocTa (Ta6ji. 3). KpoMe pacxoAOB Ha o6id;hh npn- 
pocT, b TaSji. 3 HOMemeHBi AaHHLie Rjih. xboh, a Taione coAep>KaHHe 3JieMeHTOB 
b onaAe. Ilpn paccMOTpeHHH nojiyneHHHX bgjihhhh mojkho CAejiaTb 3aKjnoneHHe, 
hto HOTpeSHOCTb b 3JieMeHTax HHTaHHH HecKOJibKO MeHHeTCH c B03pacT0M SyAynn 
MHHHMajibHOH y cpeAHeB03pacTHbix APOB v ocToeB, xapaKTepn3yioin;HxcH MaKCHMajib- 
HLIMH npnpOCTaMH APOBeCHHBI. 

Tan >ne cynjecTBemio pa3JiHnaioTCH h pacxoAH 3JieMeHTOB b pa3JiHHHHX reorpa- 
$HHecKHX panoHax, npn 3tom HanSoJibinaH pa3HHn;a OTMenaeTCH Mens Ay AaHHHMH 
AJia eBponencKOH h a3naTCKon nacTen CCCP — b CnSnpH Bee bgjihhhhli b 1.5— 
2 pa3a BBime. Ha nepBHH B3rjiHA, bto ho3bojihgt CAejiaTb 3aKjnoneHHe o pa3JiHHHHX 
BBponencKoro h a3HaTCKoro bkothhob cochli. OAHano ecjin oSpaTHTbCH k AaHHHM 
npnpocTa xboh, to bbihchhgtch, hto pa3JiHHHH no N, K h Mg CTaTHCTHnecKH 
neAOCTOBepHH, a yBejinnemioe HOTpeSjieHHe P h ocoSeHHO Ca jierno oSbhchhmo 
B CBH3H C Cyn];eCTBeHHbIMH pa3JIHHHHMH HOHBeHHLIX yCJIOBHH — Kap 60 HaTH 0 CTbK) 
jiecHbix hohb npnaHrapbH. 

JJOBOJIbHO HOCTOHHHHM HBJIHeTCH COOTHOHieHHe N, P, K, Ca H Mg B oSlIjeM 

npnpocTe — 10:1:4:4:1, b npnpocTe xboh — 10 : 1 : 4 : 3 : 1.5, onaAe — 
9 : 1 : 4 : 4 : 1. Ilpn 3 tom oSpanjaeT Ha ce6n BHHMaHHe Sojibnian KOHn;eHTpan;HH 
3JieMeHTOB-6HO(|)HJIOB B OHaAe HO epaBHeHHK) C npnpOCTOM, HTO CBH3aHO C 6oJIbmeH 
AOJien xboh b cocTaBe onaAa. 

B Ta6ji. 3 C0Aep?KaTCH cpeAHHe 3HaneHHH HOTpeSjieHHH ajieMeHTOB HHTaHHH 
Ha npnpocT h onaA. OAHano jsjik nporH03HpOBaHHH pocTa cochli aaHCHO 3HaTb 
MHHHMajIbHHe B03M0>KHLie 3HaneHHH 3THX BeJIHHHH, peaJIH3yeMLie B yCJIOBHHX He- 
xbbtkh 3jieMeHTOB HHTaHHH, h MaKCHMajibHoe HOTpeSjieHne, HMeiomee MecTO npn 
H36HTKe 3JieMeHTa b noHBe. 9 th AaHHLie npHBeAeHLi b TaSji. 4. B othoheghhh N MaK- 
CHMyMbi h MHHHMyMLi pa3JiHnaioTCH He 6ojiee neM b 2 pa3a, hto KacaeTCH APyrnx 
ajieMeHTOB, to pa3HHn;a 3HanHTejibH0 Bbime, h ho Ca MaKCHMyM HOTpeSjieHHH Ha 
nopHAOK OTJIHHaeTCH OT MHHHMyMa. B AeJIOM MHHHMajIbHHe 3HaneHHH npn6jIH3H- 
TejibHO b 1.5 pa3a HH>Ke cpeAHHX bgjihhhh h hx mojkho CHHTaTb yAejibHbiMH pacxo- 
AaMH ajieMeHTOB HHTaHHH Ha <$opMHpoBaHHe npnpocTa. 

B nocjieAHee BpeMH noHBHJincb pa6ora, b kotoplix HOA^epKHBaeTCH, hto cy- 
m;ecTByioin;He mgtoah onpeAeJieHHH SnoMaccH AopeBbeB chjibho HeAOon;eHHBaioT 
6noMaccy tohkhx KopHen (Roberts, 1976; Santantonio et al., 1977; Persson, 1978), 
cxoAHbie MaTepnaJiH noHBHJincb h b OTenecTBeHHOH JiHTppaType (MaHaKOB, 1978; 
KyjiarHHa, 1978; HocoBa, CKHAaHOB, 1980, h aP-)* Ecjih 3to npeAnojio>KeHHe hoa- 
TBepAHTCH, to yAeJibHHe pacxoALi cochh Ha npoAyKn;Hio SnoMaccbi npnpocTa h onaAa 
3aMeTHO B03pacTyT, nocKOJibKy TOHKne cocyin;He kophh KOHn;eHTpHpyioT b ce6e 
BHanHTejibHoe kojihhgctbo 3JieMeHTOB. 

3HaH BeJIHHHHLI HOTpeSjieHHH 3JieMeHTOB HHTaHHH Ha $OpMHpOBaHHe eAHHHAH 
npnpocTa, KOJinnecTBO hoabhjkhhx («AOCTynHHX») 3JieMeHTOB b aKKyMyjiHTHBHon 
nacTH npo(|)HJiH hohbh (Ao-J-Ai-j-Aa, Kan npaBHJio, 3to 30 cm cjioh) b Hanajie Bere- 
Tan;HOHHoro nepnoAa h cKopocTb ocbo6o5KA6hhh ajieMeHTOB npn MHHepajiH3an;HH 
hoacthjikh h ryMyca 3a BereTan;HOHHLiH nepnoA, mojkho paccnHTaTb npnpocT no 
oSecneneHHOCTH ajieMeHTaMH HHTaHHH. 

IlepeHHCJieHHHe 3KOJiorHnecKHe napaMeTpn othplibhiot nepcneKTHBH KOJinnecT- 
BeHHOH on;eHKH BKHaAa (JaKTopoB cpeAH b (JopMHpoBaHHe npnpocTa Pinus sylve- 
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TAEJIMIJA 3 

Pacxoflti ajieMeHTOB HHTaHHH Ha <J>opMHpoBaHHe o6in;ero npnpocTa, npnpocTa xboh h ona^a 
Pinus sylvestris (Kr ajieMeHTa Ha 1000 Kr npnpocTa hjih ona^a) 













TAEJIHIIA 4 


MHHHMyMH h MaKCHMyMH noTpe6jieHHa Pinus sylvestris 3 JieMeHT 0 B nKTamm Ha npnpocT 
(HHCJiHTejib) h ona/j, (3HaMeHaTejib) (nr BJieMenra Ha 1000 nr 6HOMaccbi) 


ApeBocToii 


N 

P 

K 

Ga 


T 


MOJIOAHfIKH 
CpeflHeB03pacTHbie 
IIpHcneBaioiAHe h cnejiue 


MHHHMyMH 


3.7 

0.4 

1.1 

1.4 

5.9 

0.8 

1.9 

2.1 

2.7 

0.2 

0.6 

0.7 

3.9 

0.3 

1,2 

* 1.2 

4.1 

0.4 

1.4 

1.5 

4.4 

0.3 

1.2 

1.7 


MaKCHMyMH 


MoJlOflHHKH 
‘CpeAHeB03pacTHbie 
UpHcneBaiomHe h cnejiue 


5.2 

0,6 

2.6 

3.6 

83 

1.0 

4.2 

3.7 

6.9 

1.3 

3.8 

7.6 

8.1 

1.3 

4.6 

8.6 

7.8 

1.8 

4.5 

9,5 

7.7 

1.3 

3.3 

7.3 


0.5 

0.7 

0.4 

0.6 

0.4 

0.5 


0.5 

0.7 

1.8 

2.0 

2.0 

1.5 


stris h $yHKn;HOHHpoBaHHe cochobbix okochctgm. OcymecTBJieHne Tanon paSora 
.AOJdkho npoBO^HTbCH c Hcnojib30BaHneM 3aKOHa MHHHMyMa K). JlnSnxa (1936), 

B COOTBGTCTBHH C KOTOptlM pOCT paCTGHHH OHpGAeJIHGTCH (JaKTOpOM, HaXOAHmHMCH 
B MHHHMyMe, — 6yAb TO BHeprHH OAP, BO^a HJIH OAHH H3 3JieMeHTOB HHTaHHH. 
B kohghhom HTore Tanne napaMGTpH coBepmeHHo hgo6xoahmli jsjm hoctpoghhh 
HMHTan;HOHHLix MOAejien pocTa OTAejibHoro Aepesa H AHHaMHKH jiecHbix 3KOCh!ctgm. 

3HawrejibHbin o6beM HaKonjieHHBix ^aHijBix no SnojiornnecKOH npoAyKTHBHocTH 
no3BOJineT b HacTonn^ee bpgmh nojiyqnTb kojihhgctbghhbig napaMeTpbi rjix . ijejioto 
pn^a aP^bgchlix pacTGHnn n rah . mhothx pacTGHHH hhjkhhx npycoB jigchhx coo6- 
m;ecTB. Jin oahojigthhx KyjibTypHbix pacTGHnn 3Ta 3aAana, HMGioman b a^hhom 
CJ iynaG bb>khog npanranGCROG 3HanGHHG, mojkgt 6litb pcniGHa hbhSojigg 6hctpo. 
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Hayna. — Malkonen E. (1974). Annual primary production and nutrient cycle in some 
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EoTaHHuecKHH HHCTHTyT nocTynnjio 23 XI 1981. 

hm. B. JI. KoMapoBa AH CCCP, 

JleHHHrpaff. 


* SUMMARY 

The concepts of specific discharge of PhAR energy, water and nutrients for constructing 
the unit of biomass increment are proposed. On the basis of the analysis of published data on 
biological productivity the above mentioned parameters are established for Pinus sylvestris: 
PhAR energy discharge throughout vegetation period with t°more than 5° equals to 1.5* 10 8 ccal/t 
of dry matter; biological productivity of needles with PhAR-25 ccal/sm 2 throughout vegetation 
period equals to 2.5 gramm of increment per 1 gramm of needles; water discharge for transpiration 
is average 220 gramm/gramm of needles; transpiration coefficient is 250 gramms of water, per 
1 gramm of increment; minimal nutrients requirement is N — 3.5, P — 0.4, K — 1.0, Ca — 
1.4, Mg —0.4 Kg/1000 Kg of increment. 



TOM 68 


EOTAHH^ECKEM MyPHAJI 


1983, M 10 


yflH 581.036.3 : 581.45 : 581.132 : 582.542.2 : 582.542.1 


H. M. Khcjiiok, M. BacbKOBCKiiit, JI. C. BySojio, T. B. IlajieeBa 


BJIHHHHE TEMnEPATYPtl HA CTPOEHHE JIHCTbEB H OOTOCHHTE3 
CABEX EUGENE ( CTPEBACEAE) H ABC TAG BO ST IS 
AB UND IN ACE A (POACEAE) 


I. M. K I S L Y U K, M. D. V A S K O Y S K Y, L. S. B U B 0 L O, T. Y. P A L E E Y A. THE EFFECT 
OF TEMPERATURE ON THE LEAF STRUCTURE AND PNOTOSYNTHESIS IN CAREX LUGENS 
( CYPERACEAE) AND ARCTAGROSTIS ARUNDINACEA ( POACEAE) 

Ha o. BpaHreJiH pacTemra Carex lugens h Arctagrostis arundinacea 6bijih nepecajKeHU 
b Hanajie hiojih H3 TyHflpti b KaMepH c TeMnepaTypon B03^yxa 28/20 °C (^eHt/Ho^t). CpaBHeHne 
cTpyKTypu jincTbeB pacTeHHH H3 ecTecTB ghhux MecTOo OnraHUH h H3 Temitix KaMep, npoBe^eH- 
Hoe b Ha^aJie aBrycTa, noKa3ajio, hto y o6ohx bhp;ob ' HanOojiee pa3BHTtie jihctbh pacTeHHH H3 
TyHffpH b KOHn;e BereTaiptOHHoro nepnofla HMeiOT npH3HaKH mojio^hx, He 3aKOHqHBnrax pocT. 
Hx njiacTHHKH Kopone h TOJime, cupoH h cyxon Bee eflHHHn;H njiomaffH 6ojn>me, anH^epMajibHue 
KjieTKH Kopone h Bume, neM y jracTteB pacTeHHH, coffepjKaBmHxcH b Tenne. V C. lugens KjieTKH 
Me30<|)HJiJia JiHCTteB pacTeHHH H3 TyHffpti KpynHee, MeHee BaKyojiH3HpoBaHH, 6oJiee HacHmemi 
D;HTOnJia3MOH, 3HflOIIJia3MaTHHeCKHM peTHKyJiyMOM H MHTOXOHflpHHMH. IIOTeHIpEaJIBHaH HHTeHCHB- 
hoctb (j)OTOCHHTe3a npH pacneTe Ha eflHHHi^y mioma^H JincTbeB Bume y pacTeHHH H3 eCTeCTBeHHHX 
MecTooOnTaHHH: y C. lugens b ochobhom H3-3a 6ojn>mero HHCJia xjioponjiacTOB^npHxoflHnjerocH 
Ha effHHHn;y miomaflH, y A . arundinacea — H3-3a 6ojiee bhcokoh aKTHBHocTH xjiopomiacTOB. TeM- 
nepaTypHHH onTHMyM noTemprajitHon hht6hchbhocth $OTOCHHTe3a y pacTeHHH b TyHflpe HiDKe, 
neM y pacTeHHH H3 Tenjiux KaMep. OnncaHHMe CTpyKTypHtie h $H3HOJiorHHecKne ocoOemocTH 
JIHCTteB pacTeHHH HCCJieflOBaHHHX BHflOB, paCTymHX B eCTeCTBeHHHX yCJIOBHHX, o6ecneHHBaK)T 
BHcoKyio HHTeHCHBHocTb $OTOCHHTe3a b mHpoKOM p;Hana30He TeMnepaTyp. BticoKan HOTeHn;HaJib- 
HaH HHTeHCHBHOCTb (j)OTOCHHTe3a JiHCTteB KOMHeHCHpye^ peflyKD^HK) CyMMapHOH HJIOmaffH JiHCTteB 
pacTeHHH. 

B npeAHAymen pa6oTe (Khcjiiok, BacLKOBCKHH, 1981) Slijio HOKa3aHO, hto 
HeKOToptie Mop<$oJiorHqecKHe h <$H3HOJiorHHecKHe ocoSgIhhocth jihctlgb pacTeHHH 
Apkthkh, OTpa>KaK)rn;He hx npncnocoSjieHHe k KopoTKOMy h xojio,n;HOMy JieTy, hb- 
jihiotch pe3yjibTaTOM HenocpeACTBeHHoro bjihhhhh hh3koh TeMnepaTypH b nepHOfl 
BereTan;HH, TaK KaK ohh 3aKOHOMepHO H3MeHHiOTCH npn noBtnneHHH TeMnepaTypH 
b 3KcnepHMeHTaJiLHtix ycjiOBHHx. nepeca^Ka Alopecurus alpinus h Polemonium 
boreale b $a3e Hanajia KOJiomeHHH h b <$a3e 6yTOHH3an;HH H3 TyH^pn (o. BpaHrejin) 
b KaMepH c TeMnepaTypofi B03nyxa 28/20 °C (^eHt/Hont) npnBejia k mMenemmo 

TeMHepaTypHOH 3aBHCHMOCTH HHTeHCHBHOCTH $OTOCHHTe3a H TeMHOBOrO ULIXaHHH: 
K HOBHHieHHK) TeMHepaTyptl MaKCHMaJILHOH HHTeHCHBHOCTH, K yMeHLmeHHK) cno- 
co6hocth k $OTOCHHTe3y h AuxaHHio npn hh3k6h TeMnepaType h k yBejiHneHHio 3toh 
chocoShocth npn bhcokoh TeMnepaType. ConepmaHHe pacTeHHH b Tenjie Bbi3Bajio 
TaKJKe CHHJKeHHe HHTeHCHBHOCTH 3THX npODjeCCOB npH BBipaiKeHHH ee Ha eAHHHDy 
njioniaAH JincTbeB, k yMeHLmeHHio CLiporo h cyxoro seca en;HHHn;H njiomaAH 

JIHCTLeB. 

B HacTonm;eH paSoTe H3jiaraioTCH pe3yjiLTaTH cpaBHeHnn CTpyKTypti JiHCTteB h 
T eMHepaTypHOH 3aBHCHM0CTH nOTeHn;HaJILHOH HHTeHCHBHOCTH $0T0CHHTe3a y paCTy- 
miHX b eCTeCTBeHHHX ycjiOBHHx b TyH,n;pe o. BpaHrejin h y nepecameHHHx b TenjiHe 
KaMepH pacTeHHH Carex lugens h Arctagrostis arundinacea. L(ejiLio HCCJieAOBaHnn 
I 6njia on;eHKa coctohhhh jihctlcb bthx pacTeHHH b hx eCTeCTBeHHHX MecTOoSnTa- 
HHHX H BLIHCHeHHe ananTHBHOrO 3HaneHHH HX CTpyKTypHHX H $yHKn;HOHaJIbHHX 
ocoSeHHOCTen. 
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MaTepnaji n mctoam 


Pa6oTy npoBO^HJin JieTOM 1980 r. Ha o. BpaHrejin b panoHe 6yxTti PoA>Kepca 
(70° c. m., 178° 3. a*)? kotoplih othochtch k iojkhoh nojioce apKTnnecKHX TyHAP 
(AjieKcaHApoBa, 1977). IIo aslhhhm MeTeocxaHAHH, pacnoJio>KeHHOH b 6yxTe Poa- 
H^epca, cpeAHecyTOHHan TeMnepaTypa hiojih b 1980 r. 6mia 2.0*°C. Mh hpoboahjih 
paSoTy b npn6pe>KHOH TyHApe Ha hojiotom CKJiOHe k»khoh 3kcho3hahh — okojio 
10 m HaA yp. m. CpeAHecyTOHHan TeMnepaTypa npn3eMHoro cjioh B03Ayxa Ha ypoBHe 
ochobhoh Maccti JiHCTteB, no HamHM Ha6jiK>AeHHHM, 6njia b niojie Ha BtiSpaHHOM 
ynacTKe 4.6, cpeAHHH MaKCHMajiBHan TeMnepaTypa 14.2, aScojiiOTHHH MaKCHMyM 
24.8, CpeAHHH MHHHMaJIBHaH 1.5, aScOJIIOTHHH MHHHMyM — 1.0 °C. 

Ebijih HCCJieAOBaHH pacTeHHH Carex lugens H. T. Holm ocokh 6jiecTHm;eH — ap- 
KTnnecKoro BHAa, AOMHHHpyiomero b pa3HHX Tnnax apKTHnecKOH TyHApti, h Arcta- 
grostis arundinacea (Trin.) Beal apKTonojieBHijH tpocthhkoboh — AOMHHaHia coo6- 
m;ecTB Ha AP^HnpojBaHHBix, nporpeBaeMHX ynacTKax. PacTeHHH 6hjih BHKonaHH 
b Hanajie hiojih: C. lugens — b nepeyBJianoieHHOH hhthhctoh ocokoboh TyHApe, 
A . arundinacea — b cyrjiFHHCTOH 3JiaKOBOH TyHApe. BMecTe c komom hohbh ohh 
6hjih nepecajKeHBi b A^peBHHHHe hhjhkh h HOMenjeHH b KaMepH H3 HJieKcnrJiaca* 
B KaMepax HOAA^p>KHBaJiacB TeMnepaTypa 28/20° c TepMonepnoAOM 12 n. OcBem;e- 
nne 6hjio ecTecTBeHHHM, pacTeHHH nepnoAHHecKH nojiHBajin. 

HccjieAOBajm caMHe KpynHLie, o6lihho TpeTBH-neTBepTBie (cnnTaH CHH3y) jih- 
ctbh BereTaTHBHLix noSeroB. II OTeHijHa JiBHyio HHTeHCHBHocTB $0T0CHHTe3a onpeAe¬ 
JiHJiH 1 — 6 aBrycTa Ha cpe3aHHLix jihctbhx paAHOMeTpHnecKHM mctqaom ho bkjiio- 
neHHio C 14 npn HacLimaioipeH (1 — 0.3%) KOHn;eHTpan;HH C0 2 h yAejiBHOH aKTHB- 
hocth 0.5 mKh/ji C0 2 (Bo3HeceHCKHH h AP.» 1965). 3kcho3hd;hh b aTMOC<|)epe G 14 0 2 
paBHHJiaCB 10 MHH HpH 3aAaHHOH TeMHepaType, HHTeHCHBHOCTB CBeTa OT AByXJiaMH 
J^PJI 250 Bt — 80 tlic. jik. JIhctbh noMenjajiH Ha ceraaTyio noAJio>KKy, TeMnepa- 
Typy HH^KHen HOBepxHOCTH JincTa KOHTpojinpoBaJin c homoiabio MHKpoajieKTpoTep- 
MOMeTpa. 

B TeneHne hiojih h nepBOH AeKaABi aBrycTa H3MepnjiH A*rany jihctbcb h CTeSjien 
y pacTeHHH b TyHApe h b TenjiLix KaMepax. 1 — 2 aBrycTa no o6m;enpHHHTOH MeTOAHKe 
onpeAeJiHJiH CLipon h cyxon Bee eAHHHALi njionjaAH jihctbcb h 3a<$HKCHpoBajiH Ma- 
Tepnaji rjih . nccjieAOBaHHH hoa CBeTOBLiM h 3JieKTp ohhlim mhkpockohom. 

ToJHAHHy JIHCTa H3MepHJIH Ha (J)OTOrpa(|)HHX C 10-KpaTHBIM yBeJIHHeHHeM Cpe30B, 
CAejiaHHLix b cpeAHennacTH JiHCTOBLixnjiacTHHOK, 3a(|)HKCHp obhkhlix b CMecn TaM- 
MaJiyHAa. y^HTLiBan cjionoiyK) <$opMy JiHCTa, ero TOJimmiy on;eHHBajiH no >KHJiKe h 
Me>KAy >KHJIKaMH. 

Hhcjio xjioponjiacTOB b KHCTKe h o6m;ee nnefro xjiopo<|)hjijiohochhx kjictok Ha 
eAHHHn;y HOBepxHOCTH JiHCTa onpeAeJiHJiH no MeTOAHKe A. T. MonpoHOCOBa h 

P. A. Bop3eHKOBOH (1978). ' 

^jih 3jieKTpoHHO-MHKpocKOHHnecKoro aHajiH3a BBicenKH H3 cpeAHen nacTH jihcto- 
BLIX HJiaCTHHOK <$HKCHpOBaJIH TjlyTapOBLIM aJIBAeTHAOM H HeTBipeXOKHCBIO OCMHH H 
3ajiHBajiH b apajiAHT. OTHOCHTeJiBHue oSbcmh otaojibhhx CTpyKTyp b xjioponJiacTax 

onpeAeJiHJiH ToneuHLiM mctoaom (rjiarojieB, 1933; CTe<|)aHOB, 1974). 

B Ta6jmn;ax npHBeAeHH cpeAHne BejiHHHHH h CTaHAapTHBie otkjiohchhh cpeAHHX. 
JJoCTOBepHOCTB pa3JIHHHH On;eHHBaJIH HO t-KpHTepHIO A*flH P== 0.05. 

Pe3yjibTaTbi nccjieAOsaHHH 

PacTeHHH C . lugens h A. arundinacea 6hjih nepeca>KeHH h3 TyHApu b KaMepH 
c TeMnepaTypoH B03Ayxa 28/20° 8 hiojih. PacTeHHH G. lugens n;BejiH, A. arundinacea 
eme He HanHHaJiH kojiochtbch . BereTaTHBHLie no6ern o6ohx pacTeHHH k 3TOMy BpeMeHH 
HMeJIH HO 3—4 JiHCTa. 

H 3 MepeHHH, npoBeACHHHe b TeneHne hiojih, noKa3ajin, hto b TyHApe y o6ohx 
BHAOB nepBLie JIHCTBH nOJIHOCTBIO, a BTOpLie B OCHOBHOM 3aKOHHHJIH CBOH POCT K Ha- 
najiy hiojih. B TeneHne hiojih y hhx hpohcxoahjio MeAJieHHoe yAJiHHeHne TpeTBHX- 
neTBepTLix (BepxHHx) JiHCTBeB, Ha BereTaTHBHHX noSerax BLiABHHyjicn h3 
BJiarajiHma hh?khhx jihctbcb em;e oahh jihct, Ha reHepaTHBHux noSerax A. arundi¬ 
nacea pe3KO yAJiHHHJfCH CTeSejiB. 
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tabjihd;a i 

CTpyKTypHtie oco6eHHGCTH jincTtee BereTaTHBHBix no6eroB pacTeHHH H3 TyH^pu h Temioii KaMepti 



Carex lugens 

Arctagrostis arundinacea 

npH3HaK 

TYHflpa 

KaMepa 
c 8 iiioJifl 
no 1 aBrycTa 

TyHflpa 

KaMepa 

C 8 HIOJIH 

no 1 aBrycTa 

^hcjio JincTLeB Ha CTe6jie 
^JIHHa JIHCTbeB, MM 

4-5 

5 

4—5 

5-6 

BTOporO CHH3y 

6.8+0.2 

10.0+0.3 

30.0+3.5 

63.0+7.6 

TpeTtero 

6.3 -hO.2 

9.5+0.3 

99.0+8.3 

132.0+9.8 

neTBepToro 

4.1 +0.5 

6.1 +0.2 

149.0+6.5 

166.0+6.8 

HHToro 

ToJiiAHHa JincTa, mkm 

— 


112.0+16.0 

154.0+11.0 

no jKHJiKe 

180+7 

150+5 

320 +10 

220+14 

Me>K^y >KHJXKaMH 

130+7 

100+2 

140+3 

110+5 

Cup oh Bee JincTa, r/flM 2 

Cyxon Bee JincTa, t/am 2 

1.85+0.05 

1.62 +0.05 

1.96 +0.08 

1.56 +0.06 

0.58+0.04 

0.45+0.03 

0.48+0.03 

0.38+0.01 

OTHomeHne cyxoro Beca k cnpoMy, % 

31 

28 1 

24 

24 

^HCJIO yCTLHA, HIT./MM 2 

194+9 

160+4 

59+3 

47+5 

^hcjio najincaAHBix KJieTOK b cyGannflep- 

49.4+2.7 

62'. 5 +3.9 

— 

— 

MaJIBHOM CJIOe, MJIH./ffM 2 
^HCJIO XJIOpO(j)HJIJIOHOCHHX KJieTOK Ha eflH- 





244.9+5.5 

174.5+2.9 

40.7+0.8 

39.1 ±0.8 

HHAy HJioui;aAH, mjih./am 2 





^HCJIO XJIOpOHJiaCTOB B KJieTKe, HIT. 

16+0.14 

19+0.21 

47 +0.86 

52 +0.95 

t 1hcjio xjioponjiacTOB Ha eflHHHAy njioni;a- 
AH, mjih./am 2 

3918.4+94.8 

* 

3315.5+66.0 

1912.9+50.1 

2033.2 +55.3 


PacTeHHH, nokemeHHLie b KaMepti c noBLimeHHon TeMnepaTypon B03Ayxa, cpa3y 
jjke CTaJIH HHTeHCHBHO paCTH. y HHX COKpaTHJiaCb HpOAOJDKHTeJIBHOCTB $eHO(|)a3, 
ycKopnJiocb noHBJieHne hobbix JincTteB Ha BereTaTHBHBix noSerax. B TeneHne nep- 
bbix HecKOJibKHX AHeii npeSbiBaHHH b Tenjie y A . arundinacea hojihoctbio Hcne3 
aHTon;HaH H3 3HHAepMaJiBHBix KJieTOK JiHCTteB h kojiockoblix nemyn. 

K Hanajiy aBrycTa, t. e. k KOHijy BereTan;HOHHor.o nepno^a rjih . no3AHen;BeTym;HX 
bhaob npnSpejKHOH TyHAPBi o. BpaHrejin, BepxHne, caMBie KpynHBie h pa3BHTBie 
JIHCTBH pacTeHHH H3 eCTeCTBeHHBIX MeCTOoSHTaHHH OTJIHHaJIHCb HO pHAy MOp<|)OJIO- 
rnnecKHX h aHaTOMnnecKHX npn3HaKOB ot Tannx me jiHCTteB pacTeHHH, HaxoAHB- 
ihhxch b TenjiBix KaMepax b TeneHne Tpex HeAejiB (TaSji. 1). 

y pacTeHHH o6ohx bhaob b pe3yjiBTaTe npeSbiBaHnn b Tenjie njiacTHHKH JiHCTbes 
(npoMe nepBHx! h y nacTH pacTeHHH, KpoMe btopbix) CTajm 3HanHTejiBHO AJinmiee, 
neM y pacTeHHH b TyHApe. JIhctbh pacTeHHH H3 TyHAPBi Sbijih TOJinje, neM b KaMepax. 
Ilpn 3 tom no HHCJiy cjioeB KJieTOK jihctbh He pa3JiHnajiHCB. Kan h cjieAOBaJio o>KHAaTB, 
Sojiee TOHKne jihct^bh ohlithbix pacTeHHH HMejin MeHBmHH CBipon h cyxon Bee eAH- 
hhijli njiomaAH. OTHomeHne cyxoro Beca k CBipoMy y jincTLeB pacTeHHH H3 TyHAPBi 
H H3 KaMep 6BIJIO OAHHaKOBO. 

MeHbman TOJinjHHa JincTa npn ero aKTHBHOM yAJiHHeHHH b Tenjie CBH3aHa c po- 
ctobhmh peaKAHHMH ero TKaHen Ha noBHineHne TeMnepaTypti. KjieTKH annAepMBi 
b Tenjie BBiTarnBaioTCH h ynJiomaiOTCH, hto bhaho Ha cpe3ax jihctbcb hoa cbctobbim 
MHKpOCKOHOM. 06 yAJIHHeHHH 3HHAepMaJILHBIX KJieTOK CBHAeTeJILCTByeT TaKJKe M6HB- 
mee hhcjio ycTbnn; Ha eAHHnny noBepxHOCTH JincTa y pacTeHHH o6ohx bhaob b KaMe¬ 
pax (Ta6ji. 1). 

KjieTKH naJincaAHOH napeHXHMH pearnpyiOT Ha noBBimeHne TeMnepaTypBi miane, 
y C . lugens ohh MejiBne b jihctbhx pacTeHHH, noMerqeHHHx b Tenjio. 9to bhaho Ha 
npenapaTax h o6HapyncHBaeTCH npn noAcneTe nncJia cy63HHAepMaJiBHHx KJieTOK 
Ha eAHHHn;y noBepxHOCTH JincTa. 9th AaHHBie roBopaT o tom, hto najincaAHBie KjieTKH 
bo BpeMH npe6BiBaHHH pacTeHHH b Tenjie a^hjihcb. PacneT nncjia KJieTOK Ha jihct 
o6Hapy>KHBaeT OAHOKparaoe AeJieHne. 

BMecTe c TeM o6n];ee hhcjio xjiopo<|)hjijiohochbix KJieTOK, npnxoAHmeecH Ha eAH- 
HHn;y noBepxHOCTH JincTa no seen ero TOJim;HHe, y C. lugens b KaMepe yMeHBmaeTcn, 
HTO CBH3aH0 C yBeJIHHeHHeM OTHOCHTeJIBHOrO o6l>eMa B03AyX0H0CHBIX HOJIOCTen. 
y A . arundinacea hhcjio KJieTOK Me30<$HJiJia Ha eAHHHijy noBepxHOCTH He H3MeHHeTCH. 
OAHaKo pe3Koe yAJiHHeHne jihctoboh njiacTHHKH, conpoBO>KAaioin;eecH yAJiHHeHneM 
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3nnAepMajiLHHXKJieT0K, npn OTcyrcTBHH AOCTOBepHoro yBejiHneHHH pa3MepoB KJie- 
tok Me30(|)HJiJia roBopnT 06 hx AeJieHHH hoa bjihhhhcm bhcokoh TeMnepaTypn. 

y o6onx bhaob hhcjio xJioponjiacTOB b oahoh KjieTKe y pacTeHHH, noMenjeHHHx 
b KaMepH, SojiBine, neM y pacTeHHH b TyHApe. 9to 03HanaeT, hto b Tenjie nporoonuio 
AeJieHne XJioponjiacTOB. OAHaKO hhcjio XJioponjiacTOB, npnxoA^iAeecH Ha eAHHnn;y 
HJiomaAH JiHCTa, y A. arundinacea npnMepHO OAHHaKOBO y pacTeHHH, HaxoAHBinHXCH 
npn pa3HBix TeMnepaTypHHX pe>KHMax, ay C. lugens 3tot HOKa3aTejib BHme y pacTe¬ 
HHH H3 TyHAPH. 9tot pe3yjibTaT oSbHCHHeTCH 6ojiee hjiothoh ynaKOBKOH KJieTOK Me- 
30(|)HJIJia B JIHCTbHX B eCTeCTBeHHHX yCJIOBHHX, HTO CBH3aHO C TOpMOJKeHHeM paCTH- 
HCeHHH KJieTOK 3HHA©PMH (h, B03M0JKH0, HeKOTOpLIX APy™X TKaHen). 

Pe3yjibTaTBi ajieKTpoHHO-MHKpocKonHHecKoro aHaJiH3a JiHCTteB C. lugens aohoji- 
HHIOT Ha6JIIOAOHHH, HpOBeAOHHBie C HOMOnjbK) CBeTOBOTO MHKpOCKOHa. OhH HOKa3LI- 
BaiOT, hto b TenjiOH KaMepe jihctbh HMeiOT 6ojiee ynjionjeHHHe 3HHAepMaJibHLie kjictkh 
c MeHee tojictoh KyTHKyjion. Hx najracaAHHe KJieTKHMejibne, ho ohh 6ojiee Ba- 
KyojiH3npoBaHH, neM aHaJiorHHHHe KJieTKH pacTeHHH b TyHApe. II aJiHcaAHLie kjictkh 
pacTeHHH, hoctohhho HaxoAHBinHXCH b TyHApe, 6orane n;HTonjia3MOH (pnc. 1, A; 
2, A — cm. BKJieHKn). Ohh 6oJiee HacHmeHH opraHejuiaMH, b hbcthocth 3HAonjia3- 
MaTHHecKHM peTHKyjiyMOM. Hhcjio mhtoxohaphh b hhx TaK>Ke SojiLine: Ha oahh ho- 
nepeHHHH cpe3 cySannAepMajibHOH kjictkh jihcth pacTeHHH H3 TyHApti hphxoahtch 
b cpeAHeM 14, pacTeHHH H3 KaMepti — 8 mhtoxohaphh. 

CynjecTBemiLie pa3JiHHHH b CTpoeHHH mhtoxohaphh b KJieTKax pacTeHHH AByx 
BapnaHTOB He 6lijih OTMeneHH, a cxpyKTypa ^XJioponjiacTOB pa3JiHHaJiacb BecLMa 
neTKO (Ta6ji. 2; pnc. 1, E; 2, E). 

TAEJljlllA 2 

OTHOCHTejibHtiH oo^eM (b npoAeHTax) CTpyKTypmjx KOMnoHeHTOB 
XJioponjiacTOB JiHCTbeB Carex lugens * 


MecTO 

npon3pacTamifl 

CTpoMa 

JlaMejuiapHafi 

CHCTeMa 

IKpaxMajiBHHe 

3epHa 

nnacTO- 

rJio6yJibi 

TyHflpa 

54 

42 

0 

4 

KaMepa 
(c_8 hiojih) 

27 

63 

4 

6 


* JIHCTBH GbIJIH 3a$HKCHpOBaHBI 1 VIII 1980. 

B xjiopoHJiacTax pacTeHHH, BHAep>KaHHHx Tpn hcaojih b Tenjie, hohbjihiotch 
KpaxMajibHLie 3epHa, KOTopne npaKTnqecKH hojihoctbio OTcyTCTByioT y pacTeHHH 
B eCTeCTBeHHBIX MeCTOoSHTaHHHX. y HHX TaKJKe B03paCTaeT OTHOCHTeJIbHLIH o6T>eM 
HJiacTorjioSyji, KOTopLie CTaHOBHTCH CBeTJiee. B Tenjie hpohcxoaht yBejinneHne HHCJia 
THJiaKOHAOB OTHOCHTeJIbHO CTpOMLI B OCHOBHOM 3a CHeT HOHBJieHHH. AOHOJIHHTeJIb- 
hoto KOJinnecTBa rpaH c MaJiHM (2—4)-hhcjiom THJiaKOHAOB. J^jih XJioponjiacTOB 
pacTeHHH, C0Aep>KaBinHXCH b Tenjie, xapaKTepHO TaK?Ke HeSojibinoe pa30yxaHHe 
THJiaKOHAOB (pnc. 2, E ). 

IIOTeHn;HaJibHan HHTeHCHBHOCTb <$OTOCHHTe3a, H3MepeHHan npn OHTHMaJibHOH 
AJih Ka>KAoro BapnaHTa TeMnepaType h paccHHTaHHan Ha BecoBBie eAHHHijH, He pa3- 
JIHHaeTCH y pacTeHHH OAHOrO BHAa, BHAOp^KaHHHX B pa3HHX yCJlOBHHX (Ta6jl. 3). 
Ilpn pacneTe hhtchchbhocth <$OTOCHHTe3a Ha eAHHHijy njiomaAH jihctbcb OHa OKa- 
3biBaeTCH 6ojiee bhcokoh y pacTeHHH H3 eCTeCTBeHHHX MecTOoSnTaHHH. Hmchho Ha 
3 tom noKa3aTejie — MaKCHMaJibHOH hht6hchbhocth <$OTOCHHTe3a, npHxoAHiAeHCH 
Ha eAHHHijy njiomaAH, — CKa3HBaioTCH ocoSchhocth CTpyKTypbi jiHCTbeB. PacTeHHH 
C. lugens , HOCTOHHHO HaXOAHBIHHeCH B TyHApe, HMeiOT 6oJiee BHCOKyiO HHTeHCHB- 
HOCTb $OTOCHHTe3a B OCHOBHOM 3a CHeT SoJIbinOTO HHCJia XJioponjiacTOB, npHXOAHIAHXCH 
Ha eAHHHn;y njioin;aAH JiHCTa. Otmcthm 6jiH30CTb TaKHX napaMeTpoB, paccHHTaHHHX Ha 
1 am 2 JiHCTbeB: y C. lugens , b3htoh H3 TyHAPH, noTeHAHajibHaH HHTeHCHBHOCTb $o- 
TOCHHTe3a BLime Ha 22% , hhcjio XJioponjiacTOB — 6oJibine Ha 15% , ne m y pacTeHHH, 
BHAep>KaHHHX b Tenjie. PacneT noTeHAHaJibHOH hht6hchbhocth $OTOCHHTe3a Ha 
oahh xjioponjiacT HOKa3HBaeT, hto y C. lugens xJioponjiacTH pacTeHHH H3 TyHAPH 
HMeiOT HpH6jIH3HTeJIbHO TaKyiO JKe aKTHBHOCTb, HTO H XJioponjiacTH pacTeHHH 
H3 KaMepH (Ta6ji. 3). 
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TAEJIHIJA 3 

IIOTeHIJHajIbHaH HHTeHCHBHOCTB ({)0T0CHHTe3a y paCTeHHH H3 eCTeCTBCHHEIX 
MecToooHTaHHH h H3 Temitix KaMep * 


EftHHima HSMepeHHH 

Car ex lugens 

Arctagrostis 

arundinacea 

TyHflpa 

KaMepa 
c 8 HIOJIH 

TyHHpa 

KaMepa 
c 8 HIOJIH 

Mr C0 2 /r cyx. Beca-H 

Mr C0 2 /r cup. Beca-H 

Mr G0 2 /am 2 -h 

mjih. MOJieKyji C0 2 /xjioponjiacT • c 

92+8 

28+2 

54+3 

52 +3 

92+8 

26+2 

42+2 

48+2 

134+12 

.32+3 

64+3 

128+10 

120+10 

28+2 

46+3 

88+8 


* OoTocHHTe3 H3MepnjiH 1—6 VIII 1980 y C. lugens npn 25 h 30 °G y pacTe- 
hhh H3 TyHflpn h H3 KaMepti cooTBeTCTBemo, y A . arundinacea — npn 20 h 25 °G 
b TeneHne 10 mhh, npn KOHi^eHTpai^HH C0 2 okojio 1%, ocBemeHHocTH 90 thc. jik. 


y A . arundinacea b ecTecTBeHHLix ycjiOBHHx npTGHAHaJiBHan hhtghchbhoctb 
<$OTOCHHT e3a b pacnGTG Ha GAHHHDy njionjaAH jihctbgb BHme, hgm npn coAep>KaHHH 
b Tenjie, Ha 28%. OAHaKo hhcjio xjioponjiacTOB Ha GAHHnny noBepxHocTH hohth hg 
H 3MGHHGTCH. PaCHGT HOKa3LIBaGT, HTO aKTHBHOCTB XJIOpOHJiaCTOB paCTGHHH H3 TyHAPH 
Ha 32% BBHHG, HGM XJIOpOHJiaCTOB paCTGHHH H3 KaMGpLI. OHGBHAHO, 3TO HBJIHGTCH 
OCHOBHOH npHHHHOH pa3JIHHHH B HHTGHCHBHOCTH <$OTOCHHTG3a, BBipa>KGHHOH Ha GAHr 
Hnn;y njionjaAH JiHCTa. 1 

BHCOKaH HOTGHAHaJIBHafl HHTGHCHBHOCTB <$OTOCHHTG3a GAHHHAH HJIOmaAH JiHCTa 
paCTGHHH b TyHApe, no HaniHM pacnGTaM, hojihoctbio komhghchpygt 6ojigg cjia6oo 
(npHMGpHO Ha 30% y o6ohx bhaob) pa3BHTHG y hhx cyMMapHOH njionjaAH jihctbgb. 
IIOTGHAHaJIBHaH HHTGHCHBHOCTB (f)OTOCHHTG3a HpH OHTHMaJIBHOH TGMHGpaTypG HpH 
paCHGTG Ha OAHO paCTGHHG HpaKTHHGCKH OAHHaKOBa A*^ paCTGHHH, HaXOAHBIHHXCH 
npn pa3HHX TGMriGpaTypHBIX pGJKHMaX. 

CoAep>KaHHG paCTGHHH B TGHJIG HpHBGJIO K aAeKBBTHOMy H3MGHGHHK) TGMHGpaTyp- 
HOH 3aBHCHMOCTH HOTGHIJHaJIBHOH HHTGHCHBHOCTH <$OTOCHHTG3a (pHC. 3, 4). 30Ha 
onTHMyMa CABHHyjiacB b oSjiacTB 6ojigg blicokhx TGMHGpaTyp. ChocoShoctb K $0- 
TOCHHTG3y HpH CyHGpOHTHMaJIBHLIX TGMHGpaTypaX HOBLICHJiaCB: HpH 10-MHHyTHBIX 
3KCH03HIi;HHX y paCTGHHH 060 HX BHAOB H3 GCTGCTBGHHLIX MGCTOoSHTaHHH HHTGHCHB¬ 
HOCTB <$OTOCHHTG3a HpH 45° COCTaBJIHGT 15 —35 % MaKCHMBJIBHOH, a y paCTGHHH H3 TGn- 
jibix KaMGp — 40—50%. 9th AaHHLiG, a TaK>KG pacnojio>KGHHG Apyrnx tohgk tgm- 

HGpaTypHOH KpHBOH TOBOpHT O HOBLimGHHH TGHJIOyCTOHHHBOCTH HpOIJGCCa $OTOCHH- 
TG3a. OaHOBPGMGHHO y paCTGHHH, BLIAep>KaHHHX B TGHJIG, HpOH30IHJIO yMGHBIHGHHG 
CH 0 C 06 h 0 CTH K $OTOCHHTG3y HpH Cy6oHTHMaJIBHBIX TGMHGpaTypaX.* HHTGHCHBHOCTB 
<|)OTOCHHTG3a HpH 10° y paCTGHHH H3 TyHAPBI COCTaBJIHGT B CpGAHGM 65, y paCTGHHH 
H3 KaMGp — 36% MaKCHMaJIBHOH. 

Kan cjiGAyeT H3 pnc. 3, 4, jihctbh paCTGHHH o6ohx bhaob b gctgctbghhbix mgcto- 
o6HTaHHHX MOryT $OTOCHHTG3HpOBaTB HpH HH3KOH TGMHGpaTypG 3HaHHTGJIBHO SoJIGG 
HHTGHCHBHO, HGM JIHCTBH paCTGHHH, COAepJKaiAHXCH B TGHJIG. 9tO HpOHCXOAHT KaK 
3a CH6T HOBBHEGHHOH CHOCO0HOCTH K (f)OTOCHHTG3y HpH HH3KOH TGMHGpaTypG, TaK H 
3a C<16T 60JIBIHGH HOTGHAHaJIBHOH HHTGHCHBHOCTH <$OTOCHHTG3a. IIOCJIGAHGG CBOHCTBO 
H03BOJIHGT HM, HGCMOTpH Ha CHHJKGHHyiO TGHJIOyCTOHHHBOCTB, <$OTOCHHTG3HpOBaTB 
Hpn CyHGpOHTHMaJIBHLIX TGMHGpaTypaX HG MGHGG HHTGHCHBHO, HGM JIHCTBHM paCTGHHH, 
aKKJIHMHpOBaHHLIM K HOBLIIHGHHOH TGMHGpaTypG. 


06cy«KAOHHe pe3yjibTaT0B 

IIoJiy'IGHHBIG AaHHLIG MOTyT 6 bITB HCHOJIB30BaHLI npGJKAe BCGTO JSJIK OAGHKH co- 
CTOHHHHH JlHCTBGB paCTGHHH B GCTGCTBGHHBIX MGCTOoSHTaHHHX B ApKTHKG. 06a H3yHGH- 
HBIXBHAa— AOMHHaHTLI B COoSnjGCTBaX, XapaKTGpHBIX JSJIK apKTHHGCKOH TyHApBI* 
OhH OTHOCHTCH K H03AHGABGTyiI];HM BHAaM, RJlfL 060HX XapaKTGpGH AJIHTGJIBHBIH 
Poct Ahctbgb. 

3 BoTaHHHecKnfi acypHaji, JSft 10, 1983 r, 1329 





Phc. 3. TeMnepaTypHan 3aBHCHM0CTB noTempiajib- 

HOH HHTeHCHBHOCTH (j)0T0CHHTe38 JIHCTLeB paCTeHHH 
Carex lugens H3 ecTecTBeHHoro MecTOoOnTaHHH 
(TyHflpa o. BpaHrejin) (1) h BtiflepjKaHHBix npn 
28/20 Q (2). 

JJo oca a6c%ucc — TeMnepaTypa 10 mhh 9Kcno3imnH: b aTMO- 
cftepe G 14 0 2 (°G), no oca opdunam — nirreHC hbhoctb $oto- 
CHHTe3a (Mr G0 2 /am 2 *h). OotochhtC 3 n3MepeH 1—6 VIII, 
b Tenjibie KaMepu pacTeHHH 6 bijih nepecameHBi H3 TyH«pBi 
8 VII 1980..& 


Phc. 4. TeMnepaTypHan 3aBHCHM0CTB no- 

TeHIliHaJIBHOH HHTeHCHBHOCTH (J)OTOCHHTe3a 
JIHCTLeB pacTeHHH A rctagrostis arundinacea 
H3 eCTeCTBeHHOrO MeCTOoOHTaHHn TyHflpBI 

o. BpaHrejin (1) h Bti^epncaHHiiix npn 
28/20° (2). 

BiOGosHaneHHH Te >Ke, hto h Ha pnc.% 3.3j 


IIpoBeAeHHBie HCCJieAOBaHnn noKa3ajra, hto b npnMopcKon TyHApe o. BpaHrejin 
b KOHn;e BereTaijHOHHoro nepno^a y hjioaohochiahx pacTeHHH ocokh 6jiecTHm;eH h 
apKTonojieBHn;Li tpocthhkoboh caMbie KpynHtie pa3BHTtie jihctbh HMeiOT npn3HaKn 
MOJIOAHX, He 3aKOHHHBHIHX pOCT. BoJIbHIHHCTBO JIHCTbeB y 060IIX BHftOB B eCTeCTBeH- 
Hbix ycjiOBHHx He AOcraraeT CBoen npeAejiBHon ajihhh. H'H3Kan TeMnepaTypa Top- 
M03HT pa3JIHHHbie 3TaHbI OHTOreHe3a KJieTOK B pa3HbIX TKaHHX JIHCTa. BnHAepMaJIb- 
HLie KJieTKH pacTeHHH b TyHApe He 3aKaHHHBaiOT pacTHncemra/ yMeHbmeHHe pa3- 
Mepa najiHcaAHbix KJieTOK h yBejinneHne CTeneHnnx BaKyojm3an;HH, npoH3ome,n;inHe 
y pacTeHHH C. lugens , nepeHeceHHbix H3 TyHAPH Ha Tpn He^ejin b Tenjiyio KaMepy, 
yKa3HBaiOT Ha to, hto b ecTecTBeHHbix ycjiOBHHx nponcxo^HT 3a,n;ep>KKa AejieHnn h 
,U;H(|)(|) epeHn;HpOBKH 3THX KJieTOK. IIO-BHAHMOMy, 3THM M05KH0 oS'bHCHHTb CBOHCTBeH- 
Hbie no KpanHen Mepe HeKOTopbiM apKTHnecKHM pacTeHHHM KpynHOKJieTHOCTb Me- 
30(|)HJiJia, noBbiineHHyio HacbimemiocTb KJieTOK n;HTonjia3MOH h opraHOH,n;a l MH (Mh- 
pocjiaBOB, BySojio, 1980). 

K TOMy BpeMeHH, Kor,n;a pacTeHHH C . lugens , HaxoAnmnecn ,b HanSojiee otkphthx 
h He3am;Hii];eHHbix ynacTKax TyHAPH, yme HanmiaiOT ncejireTb H3-3a ycnjiHBaiomHxcH 
3aM0p03K0B, XJIOpOHJiaCTH B JIHCTbHX em;e He TpOHyTbIX M0P030M pacTeHHH coxpa- 
hhiot CTpyKTypy mojio^hx njiacTHA. OTHOCHTejibHO HeSojibinoH o6T>eM JiaMejiJinpHOK 
cncTeMbi h 0CMH0(|)HJibHbix rJioSyji xapaKTepeH ajih xjioponjiacTOB pacTynjero JincTa. 
HecoMHeHHbiM npn3HaKOM HannHaionjerocH CTapeiran hbjihiotch pa36yxniHe THJia- 
KOHAbi b xjioponjiacTax pacTeHHH H3 Tenjion KaMepbi. AHajiornnHbie pa3JinHHn Men^y 
XJIOpOHJiaCTaMH 3aKOHHHBIH^X pOCT H paCTyilJHX JIHCTbeB SblJIH OHHCaHbl, B HaCTHO- 

cth, y nmeHHHibi (^yHaeBa, 1979a, 6; flypaeBa, TajieeBa, 1980). 

Hajinnne KpaxMaJibHbix 3epeH TaKnce Sojiee xapaKTepHO ajih 3 pejibix, neM 
mojioabix xjioponjiacTOB. OAHaKO ocHOBHan npnnHHa noHBjieHHH KpaxMaJibHbix 
3epeH b xjioponjiacTax pacTeHHH, BbiAepncamibix b Tenjie, npn hohth hojihom OTcyr- 
CTBHH HX y pacTeHHH B TyHftpe 3aKJIIOHaeTCH B TOM, HTO, KaK HOKa3aJI B. H. IlbHH- 
kob (1978), y H3yneHHbix hm pacTeHHH o. BpaHrejin (cpe^n KOTopbix, npaB^a, ho 
6 hjio C . lugens) npn HH3KHX TeMnepaTypax b ecTecTBeHHbix ycjiOBnnx AOMHHnpyiOT 
paiiHne npoAyKTbi <$OTOCHHTe3a, a npn noBbimeHHH TeMnepaTypbi, nance oneHb KpaT- 
KOBpeMeHHOM, B03pacTaeT KOJinnecTBO KOHenHbix npo^yKTOB — caxapo3bi h oco- 
SeHHO KpaxMajia. 

Bojiee TOJiCTbie jihctbh c KpynHbiMH KJieTKaMH xjiopeHXHMbi nacTO (JopMnpyiOTcn 
y ^pacTeHHH npn noHH>KeHHOH TeMnepaType. 3to HaSjHOAajiocn h y Tenjiojno6HBLix 
pacTeHHH, HanpnMep y $acojin (Peet et al., 1977), orypn;a (HyryHOBa h AP-, 1980), 
h y TaKHx ycTOHHHBbix k xojiOAy pacTeHHH, nan 03HManpo>Kb (Huner et al. /1981)^ 
IIpaBAa, b HeKOTopbix cjiynanx OKpyjKaibiAan TeMnepaTypa He OKa3biBaeT bjihhhhh 
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Ha TOJiin;HHy h aHaTOMiinecKoe CTpoenne JincTa, HanpnMep y Nerium oleander (Bjork- 
raan et al., 1978). 

Bojiee TOJiCTtie jihctbh c OTHocHTejibHO bbicokhm BecoM eAHHHn;H njionjaAH 06 - 
pa 3 yioTCH TaK>Ke noA bjihhhhgm Sojiee CHJiBHoro ocBemeHHH (IJejiBHHKep, 1978; Clo¬ 
ugh et al., 1979; KyjiHKOB, JlyKBHHOBa, 1980; Joung, Smith, 1980, h apO- 

Kan npaBHJio, jihctbh pacTeHHH, HMeiomne hoa bjihhhhgm BHeniHHx <J>aKTopoB 
6oJibinyK) TOJiin;HHy h, 6ojibihhh Bee caithhabi njioin;aAH, HMeiOT 6ojiee BucoKyio 
HHTeHCHBHOCTB $0T0CHHTe3a eAHHHABi njioiAaAH. 3 to >ne OTMenaeTCH h npn cpaBHe- 
hhh bhaob h copTOB pacTeHHH, pa3jiHHaioin;HxcH no 3 thm CTpyKT.ypHBiM npn3HaKaM 
(McClendon, 1962; Kajuinc h AP-, 1974; Mokpohocob, 1978). OAHano HepeAKo 3Ta 
KoppejiAAHH OTcyTCTByeT (Peet et al., 1977; JlyTKOB, 1977; Ha3apoB, 1978; Mooney 
et al., 1978). 

3th npoTHBopennH mojkho o6t>hchhtb cjieAyioiAHM o6pa30M. 06 bihho 6ojiee toji- 
CTHe jihctbh (|)OTOCHHTe3HpyK)T aKTHBHee 3a cneT Toro, hto Ha eAHHHn;y hx njioigaAH 
np hx o ahtch Sojibme xjioponjiacTOB. OAnano b pHAe cjiynaeB yBejinneHne nncjia 
XJIOpOHJiaCTOB He npOHCXOAHT JIh6o H3-3a B03paCTaHHH AOJIH CKJiepeHXHMbI, JIh6o H3-3a 
KpynHOKJieTHOCTH 6ojiee tojictbix jihctbgb h CHH>KeHHoro nncjia njiacTHA b hx KJieT- 
nax, hto Ha6jiiOAaJiocb, b nacTHOCTH, y ceBepnbix bkothhob Rubus chamaemorus 
v(Ha3apoB, 1978). B APyrnx cjiynanx (JaKTopbi, cnocoScTByioiAHe yTOJim;eHHK) jihc- 
TbeB, noBpencAaiOT XJioponjiacTH, hto hphboaht k chhjkghhio hhtghchbhocth 
$OTOCHHT e 3 a jiHCTbeB. 9 to npoHexoAHT, HanpHMep, c jihctbhmh apcbcchbix pacTeHHH 
B ropOACKHX yCJIOBHHX (OpOJIOB; 1981). 

B HamHX onbiTax Sojiee BBicoKan noTeHAnajiBHan hhtghchbhoctb <$oto- 
'CHHTe3a, npHXOAHm;aHCHHaeAHHHn;y njiom;aAH jihctbgb, y C. lugens h A. arundinacea 
H3 ecTecTBeHHBix MecTOoSnTaHHH KoppejinpyeT c Sojibihhm BecoM gahhhabi njiom;aAH 
JiHCTbeB bthx pacTeHHH no cpaBHeHHio c pacxeHHHMH, BbiAepjKaHHbiMH b Tenjie. 3 to me 
MBi HaSjuoAaJiH paHee y A lopecurus alpinus h Polemonium boreale (Khcjiiok, BacbKOB- 
ckhh, 1981) h y nmeHHAbi, Bbipam;eHHOH npn hohhjkghhoh TeMnepaType (Khcjiiok h AP-, 
1982). Pe3yjibTaTH abhhoh paSora H0Ka3biBai0T, hto HenocpeACTBemiaH npHHHHa 
noBbimeHHOH chocoShocth k <$OTOCHHTe3y y jihctbgb pa3HHx pacTeHHH mojkgt 6bitl 
pa3 jihhhoh. y Carex lugens b jihctbhx pacTeHHH H3 TyHApti coaqpjkhtch Sojibine xjio- 
ponjiacTOB Ha eAHHHAY njionjaAH SjiaroAapn Sojiee hjiothoh (no cpaBHeHHio c jihctb- 
HMH pacTeHHH, BBIAepjKaHHBIX B TeHJie) ynaKOBKe KJieTOK H HeCMOTpn Ha HeCKOJIBKO 
€HH>KeHHOe HHCJIO XJIOpOHJiaCTOB B KaJKAOH KJieTKe H KpyHHOKJieTHOCTB Me30(|)HJIJia. 
PacTeHHH Arctagrostis arundinacea H3 ecTecTBeHHBix MecTooSnTaHHH hmgiot, no- 
BHAHMOMy, 6oJiee aKTHBHbie XJioponjiacTH. 06a 3 th npn3HaKa mojkho o6t>hchhtl 
3aMe aJ ie hhbim CTapeHneM jihctbgb npn HH3KOH TeMnepaType. Bo3mo>kho, hto Tanoro 
poAa CTpyKTypHbie oco6ghhocth jihctbgb h <$OTOCHHTeTHnecKoro annapaTa hbjihiotch 
npHHHHOH ITOBBimeHHOH MaKCHMaJIBHOH HHTeHCHBHOCTH $OTOGHHTe3a apKTHHeCKHX 
pacTeHHH, nacTO Ha6jnoAaioiAeHCH npn cpaBHeHHH 6 jih3khx bhaob hjih nonyjiHAHH 
oahoto BHAa (Billings et al., 1971; IIbhhkob, 1980). 

AAanTHBHoe 3HaneHHe onncaHiibix oco6emiocTeH <$OTOCHHTeTHnecKoro annapaTa 
apKTHnecKHX pacTeHHH HecoMHeHHO. BbicoKan noTeHAHaJiBHan hhtghchbhoctb <$o- 
TOCHHTe3a HapHAy c OTHOCHTeJIBHO HH3KOH OHTHMaJIBHOH TeMHepaTypOH H HOBBimeH- 
hoh cnoco6HOCTBio k $OTOCHHTe3y npn hh3khx TeMnepaTypax o6ecnenHBaeT jihctbhm 
HCCJieAOBaHHBIX apKTHHeCKHX pacTeHHH B03M0JKH0CTB AKTHBHO <$OTOCHHTe3HpOBaTL 
b nrapoKOM Asana30He TeMnepaTyp, MaKCHMajibjap ircnojiB3yH KpaTKOBpeMeHHBie 
noBbimeHHH onpy>Kaioin;eH TeMnepaTypBi.,BbicoKaH noTeHAnajiBHan hhtghchbhoctb 
$ 0 T 0 CHHTe 3 a eAHHHAbi njiom;aAH JincTa KOMneHcnpyeT peAyKiijHio cyMMapHOH hjio- 
igaAH JiHCTbeB pacTeHHH, BH3aHHyio hh3koh TeMnepaTypoH BereTan;HOHHoro nepn- 
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hm. B. JI. KoMapoBa AH CCCP, 
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SUMMARY 

The plants of Carex lugens and Arctagrostis arundinaceae from the Wrangel Island were 
transplanted at the beginning of July from tundra to chambers with air temperature 28/20 Q 
(day/night, 12,12 h). The comparison of the leaf structure of the plants from natural habitats 
with those from warm chambers, carried out at the beginning of August, showed that by the end 
of vegetation most developed leaves of tundra plants of both species had signs of young leaves, 
which had not completed their growth. The lamellae of such leaves were shorter and thicker, 
the wet and dry weight per area unit is bigger, the epidermal cells are shorter and taller than 
in the leaves of plants kept in warm chambers. In C . lugens mesophyll cells of tundra plants were 
larger, less vacuolated and richer in cytoplasm, endoplasmic reticulum and mitochondria. Ma¬ 
ximum photosynthetic rate per leaf area unit was higher in plants of natural habitats — in C. lu¬ 
gens due to a greater number of chloroplasts per area unit, and in A. arundinacea due to a higher 
activity of chloroplasts. The optimum temperature for photosynthesis in tundra plants proved 
to be lower than in plants in warm chambers. The above structuraLand physiological characte¬ 
ristics of the leaves of two arctic species in natural habitats provide possibilities for high photo¬ 
synthetic rate within a wide range of temperatures. High photosynthetic rate per leaf area unit 
compensates the slow development of the leaf surface in the above mentioned arctic plants- 
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H. Cokojiob 

HCCJIEflOBAHHE IIPOIJECCA 
3AnOJIHEHHfl KJIETKAMH BHflOCIIEPMA 
IJEHTPAJIbHOM HACTH 3AP0flbIIHEB0r0 MEfflKA 
(nPH HYKJIEAPHOM THnE 3HflOCnEPMA) 

I, D.SOKOLOV. THE STUDY OF ENDOSPERM CELLS FILLING THE CENTRAL PART OF THE 
EMBRUO SAC (NUCLEAR' TYPE OF THE ENDOSPERM) 

y BHflOB C flJIHTeJIBHOH CB 060 flH 0 HflepH 0 H CTaflHeH pa3BHTHH 3HflOCnepMa nOCJie KJieTKOo6pa- 
soBaHHH oh Beci> hjih 6ojiBmaH ero nacTB npeftCTaBJiHiOT co6oh oahh cjioh KJieTOK, OKpyjKaHHAHB? 
KpynHyio AempaJiBHyio BaKyojit. YBejiHaeHHe nncjia cjioeB KJieTOK BH^ocnepMa CBH3aHo c paftH- 
aJiBHOH opneHTan;HeH $nryp AejieHHH. H paffnaJiBHBie, h TaHreHTaJiBHtie neperopoflKH 3aKJiaAH- 
BaiOTCH b BKBaTopnaJiBHOH hjiockocth (JjpamonjiacTOB. YMeHBmeHHe n;eHTpaJiBHOH BaKyojra npo- 
HexoflHT BCJieflCTBHe HanpaBJieHHoro pocTa KJieTOK BH^ocnepMa, npHBOflflm;ero k hx CMHKamno 
h HCHe3HOBeHHio BaKyojin. B pe3yjiBTaTe 3HnocnepM CTaHo bhtch TKaHBio, n;ejiHKOM cocTonmea 
H3 KJieTOK. 

B 3HflocnepMe HyKJieapHoro THna BHanajiG AeJiGHHH HAep hg conpoBO>KAaK)TCH 
3ajio>KeHHeM kjigtohhhx neperopoftOK, noaTOMy H3 AGHTpajibHOH kjigtkh o6pa3y- 
gtch h;ghoh;ht h Jinnib ho3Ahgg 3haochgpm mojkgt cthhobhtlch kjigtohhhm. 

y MHOrHX paCTGHHH AGHOAHTHaH CTa^HH AJIHTGJILHaH, H KO BpGMGHH HGpGXOA& 
B KJIGTOHHOG COCTOHHHG 3A0CHGpM HpGACTaBJIHGT C06OH TOHKHH CJIOH AHTOHJia3MLE 
c HApaMH, OKpy>Kaioin;HH KpynHyio ijGHTpajiLHyio BaKyojin. HApa bo bcgm 3haochgp~ 
mg hjih b 6 ojilihgh Gro nacTH pacnojiaraioTCH b oahh pha, noaTOMy b npon;GCCG kjigtko- 
o6pa30BaHHH o6pa3yGTcn oahh cjioh kjigtok, OKpy;Kaioin;HH ijGHTpajibHyio Banyojib. 
Oahocjiohhlih 3HAOCHGPM y OAHoro H3 bhaob poAa Adonis HaSjnoAaji ghi;g M. Hogol- 
major (1885). B kjigtohhog coctohhhg paHLmG hgpgxoaht 3Haochgpm b tgx ynacTKax,. 
tag AeJiGHHH HAyT 6 g3 Sojilihhx HapymGHHH, a HApa pacnojiaraioTcn hjiothgg (Coko¬ 
jiob, 1980; Cokojiob h aP*> 1980). Bo bcgx nacTHX 3HAOcnGpMa KJiGTKoo6pa30Baime 
npn nopGxoAe ot n;GHon;HTHoro k KJiGTOHHOMy coctohhhio hpohcxoaht nyTGM 3aJio>KG- 
hhh Ha $parMonjiacTax b ho3Ahgh TGJio$a3G kjigtohhlix hjihcthhok, t. g. o 6 lih- 
hbim ajih kjigtok bbicihhx paCTGHHH choco 6 om (Cokojiob, ropacLKopa, 1974; Cokojiob* 
1980; Cokojiob h ap*> 1980). 

JlnTGpaTypHHG AaHHHG o AaJiLHGHmGM pa3BHTHH 3HAocnGpMa bhjiotb ao o6pa30- 
BaHHH HJIOTHOH MHOrOKJIGTOHHOH TKBHH BGCbMa HpOTHBOpGHHBH. HGgGlmajGr Gin;©* 
b pa6oTG 1885 r. hphboaht pncyHKH AByxcjioHHoro 3HAOCHGpMa h mhtothhgckhx 
AeJIGHHH HAOP ero BHyTpGHHGrO CJIOH, COnpOBOJKAaroiAHXCH 3aJI0)KGHHGM B 3KBBT0- 
pnaJILHOH HJIOCKOCTH $parMOHJiaCTOB TaHrGHTaJIBHHX KJIGTOHHHX HJiaCTHHOK, OA~ 
HaKo AeTaJiLHO npon;GCC yBGJiHHGHHH nncjia cjiogb kjigtok aHAocnopMa h hchg3ho- 
BGHHH AGHTpaJILHOH BaKyOJIH OH HG npOCJIGAHJI. 

B 0OJIGG H03AHHX paSoTaX 3M6pHOJIOrOB paHHHH HGPHOA pa3BHTHH KJIGTOHHOTO 
OHAOCHGpMa CHGAHaJILHO HG H3ynaJICH. 06HHHO yKa3BIBaJIOCL, HTO HPOHCXOAHT 3a- 
HOJIHGHHG KJIGTKaMH 3HAOCHGpMa AGHTpaJILHOH HaCTH CGMGHH H HCHG3HOBGHHG AGHT- 
pajiLHOH BaKyojin. B JiynniGM cjiynaG OTMGnajiocL, hto AeJIGHHH b 3to bpgmh HAyT 
HG TOJILKO B paAHaJILHOM, HO H B TaHrGHTaJILHOM HanpaBJIGHHHX, B pG3yjIbTaTG HGrO> 
o6pa3yiOTCH npaBHALHHG, paAnaJiLHQ pacno jiojkghhbig phali kjigtok (AjiGKcaHApoB,. 
AjiGKcaHApoBa, 1939; Hkobjigb, Ho$$g, 1965). Hgkotopbig aBTopti AonycKajin bo3- 
mohkhoctl Toro, hto npn HGpcxoAe b kjigtohhog coctohhhg h npn 3anojiHGHHH kjigt- 
KaMH 3HA0CHGpMa AGHTpaJILHOH HaCTH 3apOABIHIGBOrO MGHEKa KJIGTK006pa30BaHH© 
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Mo;KeT nponcxoAHTL h oco6limh cnocoSaMH (MoAHJieBCKHH, 1953, 1963; MoAHJieB- 
ckhh h AP-? 1958; Olszewska, Gabara, 1966; Newcomb, Fowke, 1973; Newcomb, 
1978; Mares et al., 1975, 1977; Ha6aH, 1978, h AP-)* 

Kpa&ae HeoStmHHe npeACTaBJieHHH o KJieTKOo6pa30BaHHH b aH^ocnepMe pa3- 
BHBaiOTCH b CTaTte, nocBHinjeHHOH H3yHeHHio 3Toro npon;ecca y rtmeHnn;H (Mares et 
al., 1975). CorJiacHO npeACTaBJieHHHM aBTopoB, BHanaJie o6pa3yiOTCH pa3BeTBJieH- 
HLie HHBarnHan;HH (BHHHHBaHHH) n;HTonjia3MH b AenrpaJibHyio BaKyojib, b KOTopbie 
nepexoAHT nacTb HAep. IIo3AHee b HHBarHHaijHHx nponcxoAHT o6pa30BaHne kjictoh- 
hbix CTeHOK. OAHano npon;ecc CBH3aH He c mhto30m, a haot 3a cneT cboSoaho pacTy- 
m;Hx BeTBHm;HXCH CTeHOK (ot nepn<|)epHH pa3BHBaK)m;erocH 3HAOcnepMa b cto- 
poHy n;eHTpaJibHOH BaKyojin). CoeAHHeHne BHHHHBaHHH n;HTonjia3MLi hphboaht 
k pa3AejieHHio AenrpaJibHOH BaKyojin Ha HecKOJibKo nacTen. 3aTeM cboSoaho pacTy- 
njne CTeHKH coeAHHHioTCH h 3HAOcnepM nepexoAHT b KJieTomaoe cocTOHHne. Xoth 
KOHn;enn;HH cbo6oaho pacTymnx CTeHOK np othb openHT o6biHHOMy npeACTaBJieHHH) 
o KJieTKOo6pa30BaHHH y abctkobbix pacTeHHH, TeM He MeHee ee npnHHMaiOT pHA hc- 
cjieAOBaTejien (Newcomb, Fowke, 1973; Newcomb, 1978; Ha6aH, 1978, h aP-)* 

Ha $OTorpa(|)HHx, hphboahmbix b CTaTbe D. Mares c coaBTopaMH (1975), Ha ko- 
TOpblX H306pa>KeH OAHH H3 MOfoieHTOB pa3BHTHH 3HAOCHepMa, BHAHBI KaKHe-TO 06- 
pa30BaHHH, cjieno 3aKaHHHBaK)m;HecH b n;eHTpajibHOH BaKyojin, a TaKJKe HApa nrpa- 
HyjiBi, noxojKne Ha pa3pymeHHoe coAep>KHMoe KJieTOK. 9to, KOHerao, apTe$aKTH,- 
KOTOpue H HBJIHIOTCH OCHOBHOH HpHHHHOH B03HHKH0BeHHH npeACTaBJieHHH 0 CBO- 
6oahom pocTe CTeHOK npn 3anojraeHHH KJieTKaMH 3HAOcnepMa njeHTpaJibHoii nacTH 
3apoAbnneBoro MemKa. TaKne >Ke KapTHHBi bhahli Ha <$OTorpa<|)HHX b paSoTax Apy- 
rnx aBTopoB, AonycKaioiAHX cboSoahbih pocT CTeHOK (Newcomb, 1978, h AP-)* 

B 1977 r. noHBHJiocb BTopoe cooSmenne Mares c coaBTopaMH, nocBHmeHHoe H3y- 
neHHio nepexoAa b KJieTOHHoe cocTOHHne 3HAOcnepMa nmeHnn;H. B HeM $0T0rpa<$HH 
6oAee neTKne, ycoBepmeHCTBOBaHne npnMeHHeMOH mctoahkh npnBejio k yMeHbmeHHio 
apTe<f>aKTOB, ho h 3Aecb HApa h n;HTonjia3Ma KJieTOK BHyTpeHHero cjioh nacTO OKa- 
3biBaiOTCH He Ha CBoeM MecTe, a b ijeHTpajibHOH BaKyojin. npeAJiOHtemiaH aBTopaMH 
HOBan cxeMa nocjieAOBaTejibHOCTH co6lithh, hphboahiahx ot CBo6oAHOHAepHoro 
'k KJieTOHHOMy BHrtocnepMy, KOTopan BHAaeTCH 3Aecb 3a pa3BHTne BHCKa3aHHOH 
paHee (Mares et al., 1975), Ha caMOM acjic b pHAe acneKTOB npnmjHnHaJibHO oranraa 
ot Hee. 

Kan h paHbme, aBTopti oihhSohho CHHTaiOT, hto nepexoA 3HAOcnepMa b rjictoh- 
Hoe cocTOHHne HaHHHaeTCH c o6pa30BaHHH h AeHTpnneTaJibHoro pocTa OTBeTBJieHHH 
CTeHKH IjeHTpaJIbHOH KJieTKH (t. e. He CBH3aHHHH C MHT030M CB060AHLIH pOCT CTe¬ 
HOK). OAHaKo Tenepb yTBep>KAaeTCH, hto nepBBiM pe3yjibTaTOM 3Toro npon;ecca hb- 
jineTCH o6pa30BaHne OAHoro cjioh KJieTOK, OTrpaHimeHHHx ot n;eHTpaJibHOH BaKyojin 
TOHOHJiacTOM. Q6pa30BaHHe AByxcJioiraoro 3HAOcnepMa Tenepb CBH3BiBaeTCH c mh- 
TOTHHeCKHMH ABJICHHHMH HAep OAHOCJIOHHOrO, COHpOBOJKAaiOIAHMHCH AHT0KHHe30M. 
flajibHenmee yBejinneHne HHCJia cjioeB KJieTOK nponcxoAHT 3a cneT ac^bhhh nepn- 
$epHHecKHX KJieTOK. Ha npHBeAOHHOH aBTopaMH cxeMe (pnc. 20 b pa6oTe Mares 
et al., 1977) HOKa3aHO, hto b pe3yjibTaTe acjichhh KJieTOK Hapynmoro cjioh o6pa- 
3yeTCH TpexcjiOHHHH 3HAOcnepM h Ha 3tom yBejinneHne nncjia cjioeB 3aKaHHHBaeTCH. 
B ABJibHenmeM n;eHTpaJibHaH BaKyojin ncne3aeT, a kjictkh BHyTpeHHero cjioh 
COeAHHHIOTCH CBOHMH BHyTpeHHHMH KOHAaMH. HOBaH CXeMa. 6jIH>Ke K ABHCTBHTeJIb- 

hocth, xoth h ee HaAO npn3HaTb HeyAaHHon. 

B n;ejiOM cjieAyeT noA^epKHyTb, hto, HecMOTpn Ha MHoroqncjieHHbie CBeTOon- 
THHecKne h 3JieKTpoHHO-MHKpocKOHHHecKne HCCJieAOBaHHH 3HAOcnepMoreHe3a, BO- 
npoc o tom, KaK nponcxoAHT 3anojiHeHne KJieTKaMH 3HAbcnepMa n;eHTpajibHOH nacTH 
ceMeHH y bhaob c npoAOJDKHTejibHon n;eHon;HTHOH CTaAnen, ocTaBajicn ao nocjieA- 
Hero BpeMeHH HepemeHHbiM. y^HTHBan 3to, mli npoBejin cnen;HajibHLie nccjieAOBa- 
hhh, pe3yjibTaTbi KOTopbix H3JiaraeM b HacTOHm;eH CTaTbe. 

MaTepnaji h MeTOAHKa 

OSbeKTaMH HCCJieAOBaHHH 6 hjih BbiSpaHH npeACTaBHTejin pa3jiHHHbix ceMencTB 
$HjioreHeTHHecKOH CHCTeMu (no A. JI. TaxTaA?KHHy, 1966), htoSbi on;eHHTb CTeneHb 
pacnp octp aHeHHocTH o6Hapy>KeHHLix hbjiohhh h 3aK0H0MepH0CTen. H3yHeHLi Iris 
pumilaL. (Iridaceae), [ilium martagon L. ( liliacede ), Helleborus caucasicus A. Br. 
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(Ranunculaceae) h Paeonia tenuifolia L. ( Paeoniaceae ). Han6ojiee hojiho HCCJieftOBaHBi 
Iris pumila h Helleborus caucasicus . MaTepnaji coSnpajra b flcmeijKOM 6 oTaHHnecKOM 
ca^y AH YCCP. 

OnKcnpoBajiH pa3BHBaioiii;HecH ceMeHa. OnKcaTopaMH cjiyjkHJin CMecn HaBa- 
niHHa, KapHya, ByaHa h cnnpT-yKcycHaH KHCjioTa (3:1). HccjieflOBajm 3H,n;o- 
cnepM Ha tot^jibhhx el mhkpotomhbix npenapaTax. ToTajiBHBie npenapara H 3 roTOB- 
JIHJIH no 06 BIHHOH MeTOflHKe C HeKOTOpOH MOflH^HKaiJHeH (Cokojiob H ,n;p., 1977). 
Ilpn EL3rOTOBJieHHH MHKPOTOMHBIX npenapaTOB TOJIHJHHa Cpe30B KyCOHKOB CeMHH 
6'HJia 10—20 mkm. HHor,n;a Ha MHKpoTOMe pe3ajin He KyconKH ceMHH, a npe^BapHTejiB- 
ho H3BJieHeHHBiH 3H,n;oCnepM, npn btom Hepe,n;Ko H3 o^hoh hojiobhhkh 3H,n;ocnepMa 
^ejiajin MHKpoTOMHBin npenapaT, a H3 ftpyron — TOTajiBHBin. IIpHroTOBJieHHe H 3 
o,n;Horo h Toro 3H,n;ocnepMa npenapaTOB pa3jiHraoro rana o 6 jierHHJio noHHMaHHe 
Ha 6 jno,n;aeMBix KapraH. 

OKpamHBaHHe npoH3BO,n;HJiH reMaTOKcruiHHOM 9pjinxa. nojmcaxapHflBi bhhb- 
jihjih peaKHjHen IHHK (fl^KeHceH, 1965; JIhjijih, 1969). 

Hccjie,n;oBaHHe b npoxo^nmieM CBeTe no MeTOfly CBeraoro hojih hpoh3bo^hjih Ha 
mhk p ock one (JmpMBi tjencc «9proBaJi», MHKpo<|)OTorpa<|)HH — c homohjbio MHKpo- 
$ 0 T 0 Haca,n;KH MOH-12, pncyHKH — pncoBajiBHBiM annapaTOM PA-6. 

PesyjibTaTbi h oScyjKfleime 

06pa30BaBnmecH kjictkh oflHocjionHoro 3H,n;ocnepMa HMeiOT $opMy, npnSjiHjKaio- 
myiocH k hphmoh npn3Me, hx ocHOBaHHH (o,hho o6pani;eHo k nonpoBy ceMeHH, ;n;py- 
roe — k n;eHTpajiBHOH BaKyojm) — $opMy MHoroyrojiBHHKOB, nanje HHTH-ceMH- 
yrojiBHHKOB, pente—neTBipex- el BOCBMHyrojiBHHKOB. Eojiee ceMH yrjioB o6bihho 
HM eiOT OCHOBaHHH flByX'BHflepHBIX H MHOrOHflepHBlX KJieTOK. EoKOBBie rpaHH KJieTOK 
no $opMe npn6jm>KaiOTCH k npnMoyrojiBHHKaM. OnepTaHHH KJieTOK Ha mhkpo$oto- 
rpa$HHX, H3roTOBJieHHBix c TOTajiBHBix npenapaTOB 3H;n;oenepMa, npe^CTaBJiniOT 
co6on onTHnecKHe nepneHflHKyjlHpHBie cenemiH npn3MaTnnecKHx KJieTOK (pnc. 1, 
2 — cm. BKJienKy). yTBepn^eHHe o tom, hto b pe3yjiBTaTe KjieTKOo6pa30BaHHH 
y Triticum o6pa3yioTCH njHjiHHflpiraecKHe KjieTKH (Mares et al., 1977), 6e3ycjioBHo 
omn6oHHo. 

Kjictkh cpe^Hen nacra 3H;n;ocnepMa TafJjiHTnaTBie (pnc. 1, 1 ; 2, 2), 1 b mhkpohh- 
jinpHon n cy6xajia3ajiBHon nacrax npniSjmjKaiOTCH k H3o,n;HaMeTpHHecKHM; b xajia- 
3ajiBHon — ohh o6bihho ynjionjeHHBie, ho He ctojib chjibho, nan b cpe^Hen nacTH, 
IIpHHHHa 3THX pa3JIHHHH — HeOflHHaKOBaH HJIOTHOCTB paCHOJIOJKeHHH Hflep H TOJI- 
npnia cjioh n;HTonjia3MBi b OT,n;eJiBHBix nacTnx Ha CTa,n;HH CBo6o < n;HOH l n;epHoro 3H,n;o- 
cnepMa Henocpe^CTBeHHo nepe^ KjieTKoo6pa30BaHHeM. 

Tojibko hto o6pa30BaBmHecH KjieTKH o,n;HOCJiOHHoro 3H,n;ocnepMa c BHyTpeHHen 
ctopohbi OTrpaHnneHBi o^hoh BaKyojiHpHOH MeM6paHon (Olszewska, Gabara, 
1966; Mares et al., 1977). B nseHCKOM raMeTO(|)HTe rojioceMHHHBix nocjie KJieTKo- 
o6pa30BaHHH Tannce o6pa3yioTCH KjieTKH, He nonpHTHe co ctopohbi ijeHTpajiBHofi 
BaKyOJIH .HOHOJIHHTeJIBH^LMH 060 JI 0 HKaMH. Eo^HepKHBaH CBOeo6pa3He 3THX KJieTOK, 

hm npHCBOHjm 3^;ecB .na^Ke oco6oe Ha3BaHne — ajiBBeojiBi (Favre-Duchartre, 1956; 
Macheshwari, Singh, 1967). 

BepeTeHa .nejieHHH b KjieTKax o,n;HOCJiOHHoro 3H,n;ocnepMa opneHTnpyiOTCH npe- 
HMymecTBeHHo no hx HaH6ojiBmeMy H3MepeHHio. ^jih KJieTOK cy6xajia3ajiBHOH 
^acra 3H,n;ocnepMa tbkhm H3MepeHHeM HBJineTCH o6hhho pa^najiBHoe (nepneH,n;HKy 7 
JinpHOe K OCHOBaHHHM KJieTOK) HJIH ftHarOHaJIBHOe (KOCOe HO OTHOmeHHIO K OCHOBa- 
hhhm), noaTOMy b hhx cpa3y HanHHaeTCH o6pa30BaHHe .HByxcjionHoro 3H,n;ocnepMa 
(Cokojiob h ,n;p., 1980). B HeKOTopBix chjibho ynjiomeHHHX KjieTKax cy6xajia3ajiBHon 

B-BCTH $HrypBI ^eJieHHH OpneHTHpyiOTCH B njIOCKOCTH CJIOH KJieTOK, H H03T0My B 3THX 
MecTax aHkocnepM ocTaeTcn ^;o cjie,n;yioni;ero n;HKJia o^hocjiohhhm. 

Ha pnc. 1, 3—4 npejjCTaBJieH (JparMeHT cy6xajia3ajiBHon nacra 3H,n;ocnepMa, 
chhtbih npn pa3JiHHHon ycTaHOBKe MHKpoBHHTa. 9H,n;ocnepM 3,n;ecB ^ByxcjiOHHBiH — 
H,n;pa pacnojiaraiOTcn Ha RByx ypoBHnx. Tot $aKT, hto Ha TOTajiBHOM npenapaTe 


1 Ha MHKpo$OTOrpa$HHX cpe30B 9H,p;ocnepMa, npe,p;cTaBJieHHBix Ha pnc. 1, 7, 5—7; 3, 7, 3 , 5 
(cm. BKJienKy), BBepx HanpaBJieHa HacTB 9HflocnepMa, o6pam;eHHaH k noKpoBy ceMeHH, bhh3 — 
K n;eHTpaJiBHOH BaKyoJin. 


1335 




2. Xofl pa3BHTHH 9HflocnepMa Iris pumila Ha kjigtohhoh cTaftHH (nonepeHHtie cpe3ti nepe3 

cpe^Hioio ^acTB 9HflocnepMa). 

1 — onHocjio^HHii KJieTo^iHHii 3HHocnepM; 2 — mhto 3, no 3aBepmeHnio KOToporo o6pa3yeTCH HByxcjiofiHHii 
•aHHocnepM; 3 — nByxcjioitaitf sHnocnepM: nnpa b KJieTKax BHyTpeHHero cjioh pacnojiaraioTCH b6jih3h BaKyojm; 
■4 — mhto 3 , nocjie KOToporo o5pa3yeTcn neTbipexcjioiiHbift sHnocnepivi: HepaBHoe nejieHne kjkjtok BHyTpeHHero 
cjioh; 3 — neTHpexcjioiiHHii 3H^ocnepM: nnpa b KJieTKax BHyTpeHHero cjioh npnSjiHJKeHH k neHTpajibHoft Ba- 
iKyojin; 6 — mhto3 b KJieTKax HeTijpexcjio#Horo 3HAocnepMa: HepaBHoe nejieHHe kjictok BHyTpeHHero cjioh; 
7 — 6—S-cjiofiHMft sHflocnepai: b KJieTKax cjioh, HaxonnmerocH Han BHyrpeHHHM, BHHHbi Tejio$aTHnecKHe (Jurypij; 
'8 — HepaBHoe nejieHne kjictok BHyTpeHHero cjioh: BHBHa KJieTka KjiHHOBHHHoii (pdpMu; 9 — MHorocjioiiHHii 3Hno- 
cnepM c HeSojibmoit neHTpaJibHotf BaKyojibio; 10 — MHorocjiofiHbiii 3HnocnepM,B momcht cmhkhhhh kjictok BHy- 
•iTpeHaero cjioh h Hcne3HOBeHHH neHTpajibHoii BaKyojin; 11 — sHnocnepM 3pejioro ceMeHH: kjictkh BMTHHyrLi 
b pannaJifaHOM HanpaBjieHHH, a hx ctchkh chjibho yTOJimeHbi (3 — 3aponi>im). 


;H^pa Hapy>KHoro cjioh He Haxo^HTCH Ha# n;n;paMH BHyTpeHHero, roBopnT 0 kocoh 
opHeHTan;HH $nryp fleJieHHH b npe^mecTBOBaBmeM MHT03e. 

B ynjionjeHHHx KJieTKax cpe^Hen nacra aH^ocnepMa $Hrypti flejieHHH pacnojia- 
raiOTCH nepneH^HKyjiHpHo hx BHCOTaM h 3H^ocnepM ocTaeTCH o^hocjiohhbim (pnc. 1, 
2). Ilpn 9tom h 6e3 cneijHajiBHHX H3MepeHHH bh^ho, hto b KJieTKax, ocHOBaHHH koto- 
ptix HanoMHHaioT BHTHHyrae MHoroyro jibhhkh , $nrypH ^ejieHHH opneHTnpyiOTCH 
no hx Han6oJiBmeMy H3MepeHHio. B oftHOM-flByx nocjie^;yioin;Hx ^eJieHHHX BepeTeHa 
opneHTHpyiOTCH b toh nee njiocKt)CTH. 3aMeTHM, hto k 9TOMy BpeMeHH 9H,n;ocnepM 
MHKpoHHJinpHOH h cy6xajia3ajiBHOH nacTen 6BiBaeT yme ^ByxcjionHHM hjih mhoto- 
CJIOHHLIM. 

IIocTeneHHO b cpe^Hen tocth aH^ocnepMa cooTHomeHne H3MepeHHH kjictok Me- 
HHeTCH. BcJieflCTBHe ^eJieHHH KJieTOK HX OCHOBaHHH yMeHBmaiOTCH (pnc. 1, 2). 
H3-3a HanpaBJieHHoro pocTa KJieTOK' b CTopoHy n;eHTpajiBHOH BaKyoJin hx 
pa^najiBHBie H3MepeHHH, Hao6opoT, yBejinniiBaiOTCH. B KJieTKax o6hhho 
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o6pa3y*0TCH aobojibh© npynHHe BaKyojiH, pacnojiaraioin;HecH y hx Hapyaonix koh- 
h;ob, t. e. co CTopoMM noKpoBa ceMeHH, a aApa CMenjaioTCH k BHyTpeHHHM KOHijaM, 
r^;e JieasaT b CKonjzeHHHX ahtoii Jia3MBi. B abhhom cjiyaae Haxo^HT noATBepjKAeHne 
H3BecTHoe npaBHjio: b KJieTKax c oahoctopohhhm poctom aApa HaxoAHTca b MecTax^ 
HanSojiee HHTencHBHoro pocTa (KoHapeB, 1966). 

ECTBCTBeHRO, pOCT KJieTOK B CTOpOHy IjeHTpaJIBHOH BaKyOJIH COnpOBOmflaeTCH 
y^jiHHeHHBM KJieTOHHHX mtacTHHOK, pa3Aejiaioiii;Hx hx. Ilpoijecc yAJiHHeHna KJie-' 
tohhbix njiacTHHOK CBH3aH c $yHKn;HOHHpoBaHHeM (JparMonjiacTOB, o6pa3yioiAHXCir 
b TeJio(|)a3e mhto33 h coxpaHmonjHXca b nocjieAyiomeH HHTep<|)a3e c oahoh ctopohh v 
HM eHHO CO CTOpOHBI IjeHTpaJIBHOH BaKyOJIH, KaK MejK.Hy CeCTpHHCKHMH, TaK H Me>K^y 
HececTpnHCKHMH aApaMH. HHTepecHo, hto b ^aHHOM cjiyaae HececTpHHCKne aApa— 
Hji;pa coce^HHx kjictok. Bo3mo>khoctb o6pa30BaHna $parMonjiacTOB MejKAy aApaMH 
pa3HBix KJieTOK CBH3aHa c TeM, hto n;HTonJia3Ma coceAHHx KJiexoK y n;eHTpaJiBHOHj 
BaKyojiH ocTaeTca CBH3aHHOH bo mhothx MecTax. Xoth KJieTOHHiie nJiacraHKH ro * 
CTflraiOT si;eHTpajiBHOH BaKyojiH, hx BHyTpeiiHHe pacTym;He kohijbi npeACTaBJiaiOT 
co6oh ynopHAoaeHHBie paAH Be3HKyji. QreneHB pa3rpaHnaeHHa n;HTonjia3MH co- 
ceAHHX KJieTOK 3 Aocb HeBejiHKa. 

Kor^a MHorne kjictkh no $opMe CTaHOBaTca 6jih3kh k H30AHaMeTpHaecKHM, Ha- 
aHHaexca o6pa30BaHne AByxcjionHoro 3HAOcnepMa h b cpeAHefi ero aacTH (pnc. 2, 2 ). 
B eAHHnaHHX ynjiomeHHtix KJieTKax BepeTeaa opneHTHpyioTca b hjiockocth cjioa 
KJieTOK. TaKHM o6pa30M, B 3TOH HaCTH, KaK H B Cy6xaJia3aJIBHOH, 3HAOCnepM CTaHO- 
BHTCa AByXCJIOHHBIM He BO BCeX MecTax OAHOBpeMeHHO. 

-B npon;ecce (JopMHpoBaHHa AByxcjionHoro 3HAOcnepMa ABJieHHe kjictok nponc- 
xoaht b pe3yjiBTaTe 3ajio>KeHHa Ha <$parMonjiacTax kjictohhbix hjibcthhok (pnc. 2 r 
2). IIoAo6Hoe aBJieHHe Ha6jnoAaeTca h b nocjieAyJonjHx mhto33x (pnc. 1, 5 — 6 ). 

B ijeHTpajiBHOM yaacTKe xajia3ajiBHOH aacTH KJieToaHoro 3HAocnepMa mhto3lt 
3aBepmaioTca $opMHpoBaHHeM* pecTHTyn;HOHHBix a^ep. KjieTKH He AeJiaTca, h, cjie- 
AOBaTeJiBHo, He yBejinanBaeTca hhcjio hx cjioeB, noatoMy b otom yaacrae 3HAocnepM 
y Iris pumila ocTaeTca oahocjiohhhm, Tor^a KaK y Helleborus caucasicus oh AByx- 
CJIOHHB1H, K3KHM C(|)OpMHpOBaJICH HpH- HepeXOAe OT CBo6oAHOaAepHOH K KJieTOHHOH 

CTaAHH (pnc. 3, 2). 

Tojibko hto o6pa30BaBmHeca kjictkh BHyTpeHHero cjioa AByxcjionHoro 3HAocnep- 
Ma HMeioT Ta6jiHTaaTyio $opMy. Hx paAnajiBHoe H3MepeHne npnMepHo b 2 pa3a 
MeHBme A®yx APyrnx (TaHreHTa jibhbix) . EtfjiBmaa aacTB kjictok BHyTpeHHero cjioa 
pacTeT npeHMyni;ecTBeHHo b CTopoHy n;eHTpajiBHOH BaKyojiH, BHTarHBaacB b paAH- 
ajiBHOM HanpaBJieHHH. HApa HaxoAaTca b CKonjieHHH n;HTonjia3MBi y BHyTpeHHero 
KOHn;a kjictkh (pnc. 2, 3 ); b KJieTKax BHyTpeHHero cjioa o6pa3yH)Tca KpynHHe Ba¬ 
KyojiH, 3aHHMaH)m;He 3HaanTejiBHyio aacTB hx (pnc. 1, 5). K MOMeHTy Aegean a Kjie- 
tok BHyTpeHHero cjioa A^HHa hx paAnajiBHHX neperopoAOK yBejinaHBaeTca npn- 
MepHo b 3 pa3a. KjieTKH npHo6peTaioT BBiTaHyTyio $opMy, hx paAnajiBHue H3Mepe- 
hhh npeBoexoAaT TaHreHTajiBHBie b 1.5 pa3a h 6ojiee (pnc. 1, 5; 2, 4 ). YAJiHHeHHe 
paAnajiBHHx neperopoAOK KJieTOK BHyTpeHHero cjioa hpohcxoaht aHaJiornHHO TOMy, 
KaK yAJiHHaiOTca njiacTHHKH KJieTOK oAHocjionHoro 3HAocnepMa. 

HeKOTopBie kjictkh BHyTpeHHero cjioa pacTyT cjia6o b CTopoHy n;eHTpajiBHOH Ba¬ 
KyojiH h nocTeneHHo npHo6peTaiOT KJiHHOBHAHyio $opMy. CoceAHHe kjictkh nepero- 
hhiot hx b pocTe h npHXOAaT b KOHTaKT APyr c APyroM, nocjie aero kjihhobhahho 
KjieTKH ywe He conpnKacaioTca c n;eHTpajiBHOH BaKyojiBio. Ilocjie oaepeAHoro mh- 
T03a KJIHHOBHAHBie KJICTKH HJIH HX npOH3B 0 AHBie (AOHepHHe KJieTKH) OKa3HBaiOTCH 
BHe BHyTpeHHero cjioa. Mbi HMeeM 3AecB A©Jio co CBoeo6pa3HBiM MexaHH3MOM yMeHB.- 
meHHa ancjia kjictok bo BHyTpemieM cjioe pa3BHBaiom;eroca 3HAocnepMa. YMeHBine- 
HHe HHCJia KJieTOK B 3TOM CJIOe — HeH36e>KHHH np0n;ecc, CBH3aHHBIH CO BCe 6ojibhihm 
npH6jiH>KeHHeM b xoAe pa3BHTna oHAocnepMa BHyTpeHHero cjioa k n;eHTpy ceMeHH. 
«BHKJiHHHBaHHe» aacTH KJieTOK BHyTpeHHero cjioa hpohcxoaht h no3AHee, ao Tex 
nop noKa He ncae3HeT n;eHTpajiBHaa BanyojiB (pnc. 1, 7; 2, S; 3, 5). AHajiornHHoe 
aBJieHHe Ha6jiK>AajiH npn yBejinaeHHH ancjia cjioeB kjictok b jKeHCKOM raMeTo$HTe' 
rojioceMaHHBix pacTeHHH Ha KjieToaHOH CTaAHH ero pa3BHTHa (Favre-Duchartre, 
1956; Macheshwari, Singh, 1967). 

B KJieTKax BHyTpeHHero cjioa AByxcjionHoro 3HAocnepMa MHTOTHaecKHe $Hrypi® 
pacnoJiaraiOTCa y hx BHyTpeHHero KOHn;a h opneHTHpyioTca paAnaJiBHO (pnc. 
5 — 6 ; 2, 4 ). B pe3yjiBTaTe o6pa3yiOTcn Aae AoaepHne kjictkh, chjibho pa3Jinaaio- 
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m,necH no BejiHHHHe (pnc. 1, 6 ). OftHa H3 hhx — 6ojiee Mejman, BHyTpeHHHH KJieTKa 
c He6ojiBmHM pa^naJiBHUM H3MepeHneM — b momght o6pa30BaHHH He co^epjKHT 
BaKyojin. J^pyran, HapynoiaH HMeeT pa^naJiBHoe H3MepeHne HaMHoro 6ojiBme 
(b 3 pa3a n 6ojiee), b Hen OKa3HBaeTCH Rpyrnaan BaKyojiB MaTepHHCKOH. KJieTKH 
(pnc. 1, 5 — 6 ). Ha npoflOJiBHBtx cpe3ax bh^ho, hto b npon;ecce .nejieHnn no KJieTKaM 
BHyTpeHHero cjioh pacnpocTpaHneTcn MHTOTHHecKan BOjma. 

KjieTKH HapyncHoro cjioh ^ByxcjionHoro 3H,n;ocnepMa Tonce pacTyx npenMynje- 
CTBeHHo b pa^najiBHOM HanpaBJieHnn, xoth h He Tan chjibho, nan BHyTpeHHne. 
Ohh He co;n;ep;KaT KpynHBix BaKyojien. Hx flejieHne nponcxo^HT no3^Hee, neM KJie- 
tok BHyTpeHHero cjioh (pnc. 1, 5 — 6 ; 2 , 4 ). Mhto3bi 3^ecB MeHee chhxpohhbi h mhto- 
THHecKne bojihh, noHHMaeMBie naK npaBHJiBHan nocjieflOBaTejiBHOCTB $a3 ^eJieHHH, 
He BCTpenaioTCH. K MOMeHTy ^ejieHHH y o^hhx KJieTOK HapyncHoro cjioh hcckojibko 
6ojiBme pa^najiBHoe H3MepeHne, y .npyrnx — TaHreHTajiBHoe. Tojibko b KJieTKax 
co 3HanHTejiBHo npeo6jia;n;aioin;HM TaHreHTajiBHHM H3MepeHneM $nrypH ^ejieHHH 
OpneHTHpyiOTCH B nJIOCKOCTH CJIOH KJieTOK. B 6oJIBHIHHCTBe KJieTOK 3TOrO CJIOH Bepe- 
TeHa opneHTnpyiOTCH pa^najiBHO. 8to KacaeTCH h KJieTOK, y kotopbix TaHreHTajiBHoe 
H3MepeHne cjierKa npeoSjia^aeT (pnc. 1, 6 ; 2, 4 ). 3AecB mm HMeeM ,n;ejio c HBJieHneM, 
hoxohchm Ha ;n;ejieHHe KJieTOK KaM6nn (8cay, 1969). 

no 3aBepmeHHH mhto3ob b KJieTKax o6ohx cjioeB o6pa3yeTCH npeHMymecTBeHHO 
HeTBipeXCJIOHHBlH 3H^OCHepM, XOTH B HeKOTOpBIX MeCTaX OH 6yfleT TpeXCJIOHHHH H 

^ance abYxcjtohhbih (pnc. 1, 6 ; 2, 4 — 5 ). TaM, r,o;e Hapynanje KjieTKH 
.HByxcjiOHHoro 3H,n;ocnepMa ^ejiHTCH pa/jHa jibhbimh ^jieTOHHHMH HJiacTHHKaMH, 
o6pa3yetCH TpexcjiOHHHH 3H,n;ocnepM. B Tex MecTax, r^e 3H^ocnepM em;e o^hocjioh- 
HHH, HOCJie fteJieHHH o6pa3yeTCH ^ByXCJIOHHBIH 3H^OCnepM (pnc. 2 , 4 ). 

MHorne kjictkh BHyTpeHHero cjioh HerapexcjiOHHoro 3H,n;ocnepMa ohhtb chjibho 
BHTHrnBaioTCfl b pa^najiBHOM HanpaBJieHnn, npnneM b ropa3,n;o 6oJiBmen CTeneHH, 
neM KjieTKH BHyTpeHHero cjioh ^ByxcjionHoro 3H^ocnepMa (pnc. 1, 7; 2, 5 — 6 ; 3, 1 ). 
Pa^najiBHHe neperopoftKH npn 3tom y^JiHHHioTCH 6ojiee neM b 8—10 pa3. Heno- 
cpe;n;cTBeHHo nepefl mhto3om h b nepnofl ^ejieHHH pa^najiBHne H3MepeHHH KJieTOK 
BHyTpeHHero cjioh b 4 pa3a h 6oJiee npeBumaiOT TaHreHTajiBHBie (pnc. 1, 7; 2, 6 ; 

3, 2). 

£fgj B npon;ecce pocTa KJieTOK BHyTpeHHero cjioh b hhx o6pa3yeTCH 6ojiBmaH Bany- 
ojib, a n;HTonjia3Ma KOHijeHTpHpyeTCH y BHyTpeHHero KOHn;a, 3^ecB me jiencaT h H,n;pa 
(pnc. 1, 7; 2, 5 ; 3, 2). PacnpocTpaHeHne mhto3ob bo BHyTpeHHnx (cjiohx KaK AByx- 
cjiOHHoro, Tan h neTupexcjiOHHoro 3H^ocnepMa hocht BOJmoo6pa3HBiH xapaKTep. 
no hx 3aBepmeHHH Kansan KJieTKa BHyTpeHHero cjioh ^cjihtch Ha flBe: MejiKyio 
BHyTpeHHioio h oneHB KpynHyio Hapynmyio (pnc. 1. 6 ). B o6m;eM noBeflemie kjictok 
BH yTpeHHero cjioh HeTBipexcjiOHHoro 3H^ocnepMa aHajiornnHo TaKOBOMy flByxcJioi- 
Horo. 

B KJieTOHHOM pn^y, Haxou;Hm;eMCH HaA BHyTpeHHHM cjioeM, mhto3h o6hhho He 
pacnpocTpaHHiOTCH BOjraoo6pa3Ho, xoth b coce^HHX KJieTKax nacTo Ha6jiioAaioTCH 
oftHHaKOBBie CTa^HH. BepeTeHa opneHTnpyiOTCH o6hhho pa^najiBHo. B ftByx ^pyrnx, 
noBepxHocTHBix cjiohx MHTOTHH.ecKHe $HrypH Ham;e pacnojiaraioTCH pa^najiBHO, 
ho BcfpenaiOTCH xjiynan hhoh opneHTari;HH BepeTeH. 3^;ecB ^ejiHin;HecH KjieTKH pac- 
nojiaraioTCH onaraMH hjih noo^HHOHKe. 

^|no sasepmeHEH b 6ojiBmnHCTBe KJieTOK TpeTBero MHT03a (ecjin nepBHM chhtbtb 
mhto3, b xo^e KOToporo o6pa3yeTCH ^ByxcjiOHHtm 3H^ocnepM) o6pa3yeTCH 6—8- 
CJIOHHHH 3H^OCnepM CO CJIOeM OHeHB KpyHHBIX KJieTOK, paCHOJIOJKeHHBIM Ha^ BHy¬ 
TpeHHHM (pnc. 2, 6 — 7; 3, 2 — 5 ), b kotopbix mhto3, KaK npaBHJio, hpohcxo^ht 
paHBme, neMB KJieTKax BHyTpeHHero cjioh (pnc. 2 , 7 — 8 ; 3 , 3 ). Bo3mo;kho, 3to cbh- 
3aHO c TeM, hto KjieTKH ^aHHoro cjioh oneHB KpynHBte h ^jih hx no^roTOBKH k ^ejie- 
hhh) TpeSyeTCH MeHBme BpeMeHH, ne m KJieTKaM BHyTpeHHero cjioh, KOTopBie npe^e 
HeM .HeJIHTBCH ffOJIJKHBI CHJIBHO yBeJIHHHTBCH B pa3Mepe. OnrypBI ^eJieHHH pacno- 
JiaraioTCH b HOBepxHOCTHOM cjioe n;HTonjia3MBi, He^aneKO ot n;eHTpa KJieTKnn opneH- 
' TnpyioTCH pa^najiBHo (pnc. 2 , 7 ; 3 , 3 ). 

HI Ha pnc. 2, 8 BH^eH mhto3 bo BHyTpeHHeM cjioe, npnneM o;n;Ha H3 KJieTOK 3Toro 
cjioh npno6pejia KJiHHOBHjipyio $opMy. HeflajieKo ot cepe^HHH 3toh KjieTKH BH^Ha 
aHa(|)a3a flejieHHH. KpynHBte kjictkh cjioh, Haxo^HmerocH Ha# BHyTpeHHHM cjioeM, 
k MOMeHTy, H3o6pa>KeHHOMy Ha pnc. 2, 8, yme no^ejinjiHCB TaHreHTajiBHBtMH nepe- 
ropo^naMH Ha flBe, Kanc^aH H3 kotopbix ho pa3Mepy KpynHee, neM kjictkh nepn^epn-r 
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qecKHX cjioeB. ^ajiBHenmee yBejinneHne nncjia cjioeB kjictok hpohcxoaht aHajio- 
rHHHO (pnc. 2, 9 — 10 ). 

Tojibko hto o6pa30BaBmnecH nocjie .nejieHHH kjictkh BHyTpeHHero cjioh jinmeHu 
BaKyoJien. Ebictphh poct 9thx KJieTOK b HanpaBJieHHH n;eHTpa ceMeHH conpoBOJKAa- 
eTCH noHBJieHHeM h 6hctpbim yBejinnemieM b hhx BaKyojien (pnc. 1, 6 — 7; 3, 2), 
co3AaeTCH BnenaTjieHHe, hto coAepncHMoe n;eHTpajiBHOH BaKyoJin nepena^HBaeTCH 
b BaKyoJin KJieTOK BHyTpeHHero cjioh. , 

B TeneHHe Bcero nepnoAa yBejraneHHH HHCjfa cjioeB kjictok h TaHreHTa jiBHBie, h 
paA^ajiBHHe neperopoAKH oneHB TOHKne, HHorAa eABa 3 aMeTHBie. Oco 6 eHHO bto 
xapaKTepHo a*Jih 6hctpo pacTynjHx paAHajiBHBix neperopoAOK BHyTpeHHero cjioh 
(pnc. 1, 5-7; 3, 1-4). ' 

PaAnajiBHHe neperopoAKH Mens Ay BHyTpeHHHMH KjieTKaMH HaxoAHTCH b oneHB 
tohkom cjioe n;HTonjia3MH, kotophh npn npocMOTpe nepe3 CBeTOBOH mhkpockoh 

OTJIHHHTB OT CBMOH neperopoAKH TpyAHO. KaK HOKa3aJIH 3JieKTpOHHO-MHKpOCKOHH- 

necKHe nccjieAOBaHHH, TOJirqHHa cjioh AHTonjiasMLi jihihb HeMHornM 6oJiBine toji- 
hjhhbi neperopoAKH (Mares et al., 1977). PaAnaJiBiian neperopoAKa MencAy KJieTKaMH 
BHyTpeHHero cjioh b 3HaHHTeJiBHOH nacTH bbimhaht KaK iienpepHBHaH KJieTOHHan 
HJiacTHHKa. Ha BHyTpeHHeM KOHije (t. e. b o6jiacTH CKonjieHHH u;HTonjia3MH y n;eH- 
TpaJiBHon BaKyoJin) KJieTOHHan HJiacTHHKa nepexoAHT b ynopHAoneHHHH pnA Be3H- 
Kyji, pacnojiaraioin;HxcH b aKBaTopnajiBHon hjiockocth o6pa30BaHHH, He otjihhh- 
Moro ox $parMonjiacTa. 

nocjie o6pa30BaHHH neTHpexcjionHoro aHA.ocnepMa b HeM 6ojiee hjih MeHee neTKO 
BHAeJimoTCH Hapy>KHBie h BHyTpeHHiie cjioh (pnc. 1, 7; 2, 5—9; 3, 1—2). KjieTKH 
nepBBix — 3 to npoH3BOAHBie MejiKHX^ nacTO jinmeHHBix BaKyojien KJieTOK HapyjK- 
Horo cjioh AByxcjiOHHoro 3HAocnepMa, n hoao6ho hx poAOHanajiBHHKaM ohh MejiKne 
h He coAepncaT KpynHHX BaKyojien. Kjictkh btopbix hpohcxoaht ot 6ojiee KpynHHX 
KJieTOK BHyTpeHHero cjioh AByxcJionHoro 3HAOcnepMa, coAep>Kain;Hx BaKyojra. 
Ohh 6ojiee KpynHHe h cnjiBHee BaKyojiH3npoBaHBi. Oco6eHHo KpynHBiMH hbjihiotch 
KJ ieTKH caMoro BHyTpeHHero cjioh nepeA ABJieHneM h b momcht ero (pnc. 1, 7; 3, 2). 

yBejiHneHHe nncjia cjioeB KJieTOK aHAocnepMa conpoBoncAaeTcn yMeHBineHneM 
pa3Mepa n;eHTpajiBHOH BaKyoJin bhjiotb ao nojiHoro ee Hcne3HOBeHHH (pnc. 2, 9 — 10; 
3, 6). HanpaBJieHHHH poct KJieTOK BHyTpeHHero cjioh HenocpeACTBeHHo nepeA cmh- 
KaHHeM HX BHyTpeHHHMH KOHHjaMH, HO-BHAHMOMy, HpeKpanjaeTCH, HOCKOJIBKy HAPa 
OTXOAHT OT HHX (pHC. 2, 9 — 10\ 3, 6). C MOMeHTa CMBIKaHHH KJieTKH CO BCeX CTOPOH 
0Ka3HBai0TCH oKpynceHHHMH c.oceAHHMH KjieTKaMH. OHAocnepM *npno6peTaeT bha 

06 HHHOH KJieTOHHOH TKaHH. 

y Helleborus caucasicus ko BpeMeHH CMBIKaHHH KJieTOK BHyTpeHHero cjioh 
nojiHcaxapHAHan o6oJionKa $opMHpyeTCH h Ha hx BHyTpeHHnx KOHijax, KOTopue 
Ao 3Toro 6hjih OTrpaHHHeHti ot n;eHTpajiBHOH BaKypjin tojibko TOHOHJiaCTOM (pnc. 3, 
6 ), TorAa KaK y Triticum , HanpHMep, h b momcht Hcne3HOBeHHH ijeHTpajiBHOH BaKy- 
ojih kohh;bi KJieTOK BHyTpeHHero cjioh noKpuTM tojibko MeM6paHOH (Mares et al., 
1977). no 3TOMy Bonpocy Heo6xoAHMBi AonojiHHTejiBHBie nccjieAOBaHHH. 

B MHKpOHHJIHpHOH HBCTH 3aHOJIHeHHe KJieTKBMH 3HAOCHepMa HOJIOCTH, 3aHHMa- 
eMOH n;eHTpajiBHOH BaKyojiBio, npoHexoAHT He tojibko c 6okob, ho h CBepxy (pnc. 3, 
2). npon;ecc yBejiHneHHH nncjia cjioeB kjictok aHAocnepMa b ero BepxHefi nacTH He 
HMeeT KaKHx-jin6o cynjecTBeHHBix oco6eHHocTeH, ho KjieTKH, HenocpeACTBeHHo npn- 
Jieraioin;He k 3apoAHmy, b abhhom npon;ecce He npnHHMaioT ynacTHH. 9th KjieTKH 
Bee b 6ojiBmeH h 6ojiBmeH CTeneHH noABepraiOTCH AereHepan;HH h noTpe6jiHioTCH 
yBejiHHHBaioiAHMCH b pa3Mepax 3apoAHmeM. 

fljm HCCJieAOBaHHBLX HaMH Iris pumila , Helleborus caucasicus h Paeonia tenuifolia 
c oneHB npoAOJi>KHTejiBHOH CBo6oAHOHAepHOH CTaAHen pa3BHTHH BHAOcnepMa Tpe- 
SyeTCH He MeHee hhth ahkjiob mhto THHecKHx abjibhhh a^ibe 3ano jihohhh KjieTKaMH 
Bcero npocTpaHCTBa, 3aHHMaeMoro n;eHTpajiBHOH BaKyojiBio. y bhaob c 6ojiee KopoT- 
koh n;eHon;HTHOH CTaAHen 3tot npon;ecc He Tpe6yeT Tanoro 6ojiBmoro HHCJia AeJieHHH. 
Ecjih KJieTKoo6pa30BaHne hpohcxoaht b nepnoA, KorAa 3HAOcnepM coa©P3Kht Bcero 
4 HApa, KaK 3to HMeeT MecTo y Coffea (Mendes, 1941), hjih 8 ha^P, KaK onncaHo 
y Leiphaimos (Oehler, 1927), h BaKyojiB b HeM oTcyTCTByeT, to BecB BHAocnepM cpa3y 

CTaHOBHTCH KJieTOHHHM. 

K MOMeHTy Hcne3HOBeHHH u;eHTpajiBHOH BaKyoJin pa3JiHHHH Men^AY KjieTKaMH 
HapyHtHHX h BHyTpeHHnx cjioeB yMeHBinaiOTCH b TaKofi CTeneHH, hto hx y me neTKo 
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pa3JIHHHTb HeJIb3H (pHC. 2, 10 ). B 3T0 BpOMH Ha6jII0,H;aeTCH flOBOJIbHO IIJiaBHLIH ne- 
pexo^ ot MejiKHX, nepH^epnuecKHx KjieTOK k KpynHHM, BHyTpeHHHM. B nocjieflyio- 
m;eM KJieTKH BHyTpeHHHX ynacTKOB 3H^ocnepMa 3a cneT Bee em;e npoflOJiJKaronjHXCH 
.nejieHHH H3MejibHaiOTCH, hx Banyom yMeHbmaioTCH h ohh CTaHOBHTCH hoxojkhmh Ha 
KJieTKH nepn<|)epHHecKHX cjioeB. 

B o6m;eM y Bcex uccjieflOBaHHbix hbmh bh^ob, cpe,n;H kotophx ecTb npe^CTaBH- 
TeJIH OftHOflOJIbHHX H flByHOJIbHHX paCTeHHH, 3aHOJIHeHHe KJieTKBMH 3H^OCnepMa 
n;eHTpajibHon nacra ceMeHH nposcxo^HT o^HHaKOBO. IIo-BHftHMOMy, 3tot npon;ecc 
npHHn;HnHajibHo cxojjeH y mhothx ijBeTKOBbix paCTeHHH, HMeiomHx fljiHTeJibHyio 
u;eHori;HTHyio CTaflHio pa3BHTHH 3H,n;ocnepMa. 
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SUMMARY 

Species with long free nuclear developmental stage of the endosperm of the nuclear type 
have been examined. It has been explained in what way occurs the transition from coenocyte with 
the cytoplasm with nuclei, surrounding very big central vacuole, to endosperm, representing 
dense multicellular tissue. 
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npH noMom;H mep bkjhohehhh h cxo^ctba 

Ya. L.PAAL’,B,i.SEMKI N. AN ANALYSIS OF THE MIDDLE TAIGA VEGETATION WITH THE 
AID OF INCLUSION AND AFFINITY MEASURES 

PaCCMaTpHBaiOTCfl B03M0JKH0CTH HCn0JIB30BaHHH Mep BKJIIOHeHHH H CXOflCTBa flJIH aHaJIH3a 
pacTHreJiBHoro noKpoBa cpeflHen Tanrn KapeJiBCKOH AGGP. IIpHBOflHTCH MaTpnflH nepeceneHHH, 
Mep BKJHOHeHHH H CXOflCTBa 33 (^HTOfleHOTHTeCKHX OHHCaHHH, a TaKJKe IIOCTpoeHHBie Ha HX OCHOBe 
fleHflporpaMMa h rpa$H. BBiflejieHH accon;Haii;HH h hx rpynnBi, cbh3h Me>Kfly kotopbimh aHaJiH3H- 
pyiOTcn no flaHHHM MaTpnn; h rpa$OB. 

MeHee neM 3a 10 JieT nocjie ony6jiHKOBaHHH nepBBix pa6oT o Mepax BKJnoneHHH 
h cxoflCTBa (CeMKHH, 1972, 1973) 3 tot noflxofl onpaBflaji ce6a npn aHajiH3e pa3HHX 
MHoroMepHtix 6nojiorHHecKHx o6T»eKTOB (AHflpeeB, 1978, 1979, 1980; AHflpeeB, 
PemeTHHKOB, 1978; KyjiHKOBa h flp., 1980; CeMKHH, KyjiHKOBa, 1981). HeoflHo- 
KpaTHO 3 th ajiropHTMH HcnojiB30BajiHCb flJiH cpaBHeHHH <|jiop, a TaK>Ke npn o6pa- 
6oTKe reo6oTaHHHecKHX onncaHHH $HTon;eH030B flajiBHero BocTOKa h ceBepo-BO- 
CTOKa A3 hh (KoMapoBa, CeMKHH, 1976; CeMKHH, KoMapoBa, 1977, 1980; K)pn;eB, 
1978; K)pn;eB, CeMKHH, 1980; IleTpoBCKHH, KopojieBa, 1979). B HacTOHmefi pa6oTe 
nocTaBJieHa n;ejiB npoBepnTB npnMeHHMOCTB Mep BKJHoneHHH h cxoflCTBa fljm aHa- 
jiH3a HanoHBeHHoro nonpoBa cpeflHen Tanrn KapeJiBCKon ACCP, pacTHTejiBHocTB 
KOTOPOH CHJIBHO OTJIHHaeTCH HO CTpyKType H $JIOpHCTHHeCKOMy COCTaBy OT paCTH- 
TejiBHocTH /JajiBHero BocTOKa. 

IIoJieBHe HCCJieflOBaHHH npoBOflHjin b IOjkhoh KapejiHH Ha TeppHTopnn 3anoBefl- 
HHKa «KHBan», rfle xapaKTepHOH nepTOH jiaHflma<|)Ta HBJineTCH nacToe nepeflOBa- 
nne y3KHx h fljiHHHBix rpHfl, opHeHTHpoBaHHBix c ceBepo-3anafla Ha ioro-BOCTOK h 
CJIOJK eHHHX TBepflBIMH flOHeTBepTHHHBIMH HOpOflaMH. IIo 3anaflHO-BOCTOHHOMy Ha- 
npaBJieHHio Ha6jiioflaioTCH HapacTaHne moih;hocth neTBepTHHHHX oTJio>KeHHH 
h ysejiHHeHHe pojin neTBepTHHHBix aKKyMyjiHTHBHBix $opM pejiBe<f>a. /Jjih toto 
hto6bi npn orpaHnqeHHOM nncjie hpo6hhx njiomaflen oxapaKTepn30BaTB bo3moh«ho / 
6oJiBmee pa3HOo6pa3ne pacTHxejiBHBix coo6m;ecTB, ohh 3aKJiaflHBajracB b BHfle TpaH- 
ceKTBi, KOTopan npoxoflHJia c 3anafla Ha boctok nepe3 Been 3anoBeflHHK h oxbbth- 
Bajia, TaKHM o6pa30M, 3HanHTeJiBHoe hhcjio thhhhhbix ajih flaHHoro panoHa jiaHfl- 
ma(|)THHX $an;HH. 

B 3anaflHon nacra TpaHceKTBi o6jihk jiaHflma<|)Ta onpeflejmioT jiHHeiiHBie, tocto 
H 3orHyTBie rpnflBi (cejiBrn) c KpyTHMH CKJioHaMH h pa3fleJiHioin;HMH hx flenpeccn- 
hmh. Ha BBixoflax KpncTajiJiHHecKHX nopofl BCTpenaioTCH $parMeHTapHBie hohbh 
H anaJiBHBix CTaflnn noHBOo6pa30BaHHH. Ckjiohbi cejiBr cjioHceHBi njianjoM chjibho 
3aBajiyHeHH0H MopeHBi, Ha kotopbix c$opMHpoBajiHCB cjia6opa3BHTBie hohbh. 
BepmHHH cejiBr hokphtbi b sbbhchmocth ot rjiy6nHH hohbbi JinmaHHHKOBHMH, 
SpyCHHHHHMH H HepHHHHBIMH COCHHKBMH. HoJIOJKHTeJIBHBie 3JieMeHTBI peJIBe<f>a, 
IIOKpBITBie CJIOeM JieflHHKOBBIX OTJIOJKeHHH, 3aHHTH COCHOBBIMH, eJIOBBIMH, MeCTBMH 
H BTOPHHHBIMH MeJIKOJIHCTBeHHBCMH, JieCaMH HepHHHHOrO H TpaBHHOTO THHOB. HoHH- 
HeHHH, 3anOJIHeHHBie KpynH006jI0M0HHHMMaTepHaJI0MH3KpHCTaJIJIHHeCKHX nopofl, 
IiepeKpBITBIX HOCJieJieflHHKOBBIMH OTJIOJKeHHHMH, 3aHHTBI eJIOBBIMH H MeJlKO.JIHCTBeH- 
hbimh jiecaMH. ^ 

B u;eHTpajiBHOH nacra TpaHceKTBi npeo6jiaflaioT MopeHHBie oTjio>KeHHH, noKpBiBa- 
iom;He KpHCTajuiHHecKoe ocHOBaHne. Ha ynacTKax c chjibho pacnjieHeHHHM KpncTaji- 
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JIEraeCKHM OCHOBaHHeM MOpeHHBie OTJIOJKeHHH o6pa3yiOT CJiaSoXOJIMHCTBIH peJIBe<|)> 
MecTaMH — HeBBicoKne rpHflBi. PaBHHHHBie y^acTKH nepenpBiTH 03epH0-Jie,n;HHK0- 
BBIMH CyrJIHHKaMH H JieHTOHHBIMH TJIHHaMH. TaM paCHpOCTpaHeHH HOBepXHOCTHO' 
rjieeBBie, rjieeBBie hjih me top<|)hhhcto- h Top^HHo-rjieeBHe hohbbi’ Ha CKJioHax h 
B epmHHax MOpeHHBix xojimob npoH3pacTaioT cocHOBBie hjih cocHOBO-eJiOBBie Jieca 
nepHHHHoro rana. nojioro BorayTBie cjia6o,n;peHHpoBaHHBie paBHHHBi c moiijhbim; 
nJianjOM JieHTOHHBIX TJIHH nOKpBITBI 3a60JI0HeHHBIMH eJIOBBIMH H MeJIKOJIHCTBeHHBIMH 
jiecaMH. no HH3HHaM BCTpenaiOTCH SojioTa. 

BocTOHHaa nacTB TpaHceKTBi nepecenaeT BOflHO-JieflHHKOByio BOJiHHCTyio paB- 
HHHy. PaBHHHHBie necnaHBie ynacTKH 3,n;ecB nepe^yiOTCH c 03aMH, cjiojkghhbimh ne- 
ckom, rpaBHeM, rajiBKon. B 6ojiee cyxnx MecTooSHTaHHnx o6bihhbi noBepxnocTHo- 
H0^30JIHCTbie HOHBBI, B HJIOCKHX yCJIOBHHX 3aJieraHHH—MaJIOMOHJHBie HJIJIIOBHaJIBHO- 
>Kejie3HCTBie ho330jibi. no BepmHtfaM 030 b pacTyT 6pycHHHHBie cochhkh, Ha pobhbix 
HJ iaKopHBix ynacTKax h y ho^hohchh 030b b HanoHBeHHOM nonpoBe .noMHHHpyeT nep- 
HHKa. B 3ana^HHax Mencfty 03 bmh pacnojio>KeHBi BepxoBBie c$arHOBBie 6oJiOTa. 

C HHTepBajiaMH npHMepHo nepe3 250 m 6bijio 3ajio>KeHo Bcero 44 npoSmie hjio- 
ma^n npyrjiOH $opMBi, pa3MepoM no 0.1 ra.HpoeKTHBHoe noKpBiTHe bh^ob TpaBHHo- 
KycxapHHHKOBoro h MOXOBO-Ji^manHHKOBoro npycoB onpe^eJinjiH no MeTOfty to- 
nenHBix njioEQia.noK (Goodall, 1952). /Jjih 3Toro HcnoJiB30Bajra paMKy c 10 CTajiBHBiMH 
nrjiaMH ^HaMeTpoM 1.8 mm h «pa6oneH» ajikhoh 1 m. Ha nan^on H3 rniomaflen ae- 
jiajiH He MeHee 300 BepTHKaJiBHBix npoKOJioB. Ha Bcex hpo6hbix njioma^HX bbihoji- 
hhjih Tannce Mop$ojiorHnecKoe onncaiiHe nonBemioro npo$HJiH. 

y^HTBiBan bosmojkhocth 8BM «Mnp-2», Ha KOTopon npoBO^HjiH o6pa6oTKy ^aH- 
HBIX, H3 44 'OHHCaHHH HO BCeH TpaHCeKTe npHHIJIOCB paH,H;OMH3HpOBaHHO HCKJIIOHHTH 
10, Tan hto oKOHnaTeJiBHBiH MaccHB co,n;ep>Kaji 34 onncaHHH.* Ohh cpaBHHBajiHCB 
nonapHo c homoih,bio Mep BKjnoneHHH 
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onHcaHHH cooTBeTCTBeHHO (CeMKHH, KoMapoBa, 1977, 1980). 

nepBOHanaJiBHO BBnracjiHJiacB MaTpnija nepecenemiH {^ .},• r^e Ha flnaroHajiH 
npHBe^eHBi cyMMBi o6nJiHHBcex bh^ob b KamjxoM onncaHHH p .. (Ta6ji.l). nocjie 3T0ro 
6 hjih nojiyneHH MaTpnijBi Mep BKJnoneHHH { K i; j ) h cxo,n;cTBa Ta6n. 1, 2). 

Otmcthm, hto MaTpnija nepeceneHHH, BBipancaiomaH a6cojiiOTHoe cxo^ctbo Menc^y 
onncaHHHMH, H03BOJineT paccHHTaTB MepBi BKJnoneHHH h cxo^CTBa 6e3 o6pani;eHHH 
k hcxo^hbim ^aHHBiM. Ha ocHOBe MaTpHn;Bi Mep cxo^CTBa no MeTo;n;y «cpe^HeH» (CeM¬ 
KHH, 1979; AHflpeeB, 1979) ctpohjih ^eH^porpaMMy (pnc. 1). MeTOft HBJineTCH HTepa- 

THBHBIM, o6'BeKTH (OHHCaHHH) HpH 3TOM KJiaCCH(|)HI];HpyiOT 6e3 yCTaHOBJieHHH HOpO- 
roBBix 3HaneHHH cxo,n;cTBa. Ha nepBOM 3Tane Ka>K^oe onncaHHe CHHTaeTCH oT^eJiB- 
hbim KJiaccoM. 3aTeM ^Ba Han6oJiee cxo^hbix onncaHHH 06'BemHHiOTCH b o^hh KJiacc 
h o6m;ee hhcjio KJiaccoB CTaHOBHTCH pbbhbim N — 1. Ecjih hmciotch HecnoJiBKo o^h- 
HaKOBO cxo^hbix o6BeKTOB, to o6T,e^HHHioTCH Jiio6Bie ^Ba H3 hhX. Cpe^H iV—1 
KJiaccoB ohhtb oTBiCKHBaioTCH Han6oJiee noxoncHe onncaHnn, h Tan ^;o Tex nop, nona 
Bee o6T,eKTH nona^yT b o^hh KJiacc. Hhbimh cjiobbmh, ^jih N o6T>eKTOB npon;e^ypa 
BBIHHCJieHHH MaTpHIi; CXO^CTBa npOH3BO,n;HTCH ^O HOJiyneHHH MaTpHHjH pa3MepHOCTH 
2x2 nyTeM N— 1 n;HKJia. 

npHMeHeHHe Tanoro 6ecnoporoBoro ajiropHTMa npn nocTpoeHHH HepapxnnecKHX 
KJiaCCH^HKanjHOHHBIX CIICTeM CJIOJKHBIX 6HOJIOrHHeCKHX o6T,eKTOB H03BOJIHeT BBIH- 
BHTB HX B3aHMOOTHOmeHHH B 60Jiee «eCTeCTBeHHOM» BHfte, neM npn HCnOJIB30BaHHH 
$HKCHpOBaHHHX HOpOTOB CXO^CTBa. ( ^ e « ,I0 B T0M ’ HT0 Mepa CXO^CTBa $HT0n;eH030B 
b OTflejiBHBix accon;Haii;HHX pa3Han. 9 to npoHBJiHeTCH npn aHajiH3e jiio6oh ^eH^po- 


1 MaTpHDjH npHBOJT.HTCH HenOJIHOCTBH). 
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TABJIHU.A 1 

MaTpnubi iiepaceaeanft (Ha/i fliiaroiiajrbio) h Mep cxoflCTBa (iiofl anaroHajibio) oiracaHHH 

_b BspxH9n qacrn MaTpHfj,tj h Ha anaroHajiH yMHOHceHH Ha 10) 
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Pnc. l.|fleH,n;porpaMMa OTHomeHHH cxo,n;cTBa Mempy $HTonjeHOTH i iecKHMH onncaHHHMH. 

3«ecb h Ha pnc. 3: I — rpynna accoQnaHHH HepHHHHoro.pnaa, II — 6pycHHHHoro pnaa, III — BefiHHKOBoro 

pnna, IV — C(J)arnOBoro pnaa. 


rpaMMBi, ecjiH nonpo6oBaTB HHTepnpeTnpoBaTB ee «BeTBH» nan KOHKpeTHBie acco- 
uiHan.HH. B TanoM cjiynae Hen;ejiecoo6pa3Ho onepnpoBaTB KaKHM-To (JopMajiBHO 
3a,n;aHHBiM noporoM, a Ha,n;o hcxo^htb H3 CTpyKTypBi flamiBix hjih 3a;n;aHH HCCJieflOBa- 

HHH. 

Hnnce KopoTKo xapaKTepn3yioTCH acconjnaijKH, bB mejieHHBie Ha ocHOBe fleH^po- 
rpaMMBi. Xoth, nan 6 bijio CKa3aHo, o6pa6oTKe noflBeprajiHCB tojibko .naHHBie hhjk- 
hhx npycoB pacraTejiBHocTH, yKa3BiBaeM 3,n;ecB h npeo6jiaAaH)ni;He ;n;peBecHBie no- 
poflBi Ha hpo6hbix njion^a^HX. 

1- h accoi^Hai^Hfl. OnncaHHH 1, 31. Cochhk ocoKOBo-nepHHHHBiH 3ejie- 
HOMomHO-c^arHOBBiH. B jjpeBOCToe npniviecB 6epe3Bi nymncTon Betula pubescens 
Ehrh. B HanoHBeHHOM nonpoBe flOMHHnpyioT Vaccinium myrtillus L., Carex 
globularis L., Sphagnum sp. sp., Pleurozium schreberi (Brid.) Mitt., Polytrichum 
commune L. IIohbbi: Ha npo6Hon njiom;a^H 1 — Top$HHo-6oJiOTHaH, Ha np. hji. 
31 — OTop$OBaHHan no,n;30JiHCTaH. 

2- h a c c o h; h a h; h h. OnncaHHH 2\ 8, 14, 30. Cochhk 6pycHHHHo-nepHHHHO- 
b enHHKO bbih. B .upeBOCToe npHMecB ejin Picea abies (L.) Karst, h 6epe3Bi Sopo^aB- 
naTOH Betula pendula Roth. /JoMHHaHTBi: Calamagrostis arundinacea (L.) Roth., 
Vaccinium myrtillus, V. vitis-idaea L., Pleurozium schreberi, Hylocomium splendem 
(Hedw.) B. S. G. IIohbbi: Ha hpo6hbix njionjaflHX 2 n 8 — cnjiBHOKaMeHHCTBie Majio- 
pa3BHTBie CKpBiTono,n;30JiHCTBie hohbbi cejiBrn; Ha np. hji. 14 — njunoBnajiBHo- 
}Kejie3HCTaH no,n;30JiHCTaH Ha necne; Ha np. hji. 30 — flepHOBan noBepxHOCTHO-rjie- 
eBaTan Ha jichtohhom cyrjinHKe. 

3- h accoijHaijHH. OnncaHHH 15. 23, 28, 33. Cochhk c ejiBio nepHHHHO- 
pa 3 HOTpaBHBin 3eJieHOMoniHBiH. ^OMHHaHTBi: Vaccinium myrtillus, Pleurozium 
schreberi, Hylocomium splendens.W3 bh^ob pa3HOTpaBBH 6ojiee o6hjibhbi Maianthe- 
mum bifolium (L.) F. W. Schmidt, Rubus saxatilis L., Convallaria majalis L., 
Trientalis europaea L.. Bee hohbh noBepXHocTHo-orjieeHHBie, c ropn30HTOM otop$o- 
BaHHon no,n;cTHJiKH mohjhoctbio 5—7 cm. 

4- h a c c o h; h a h; h h. OnncaHHH 11, 21, 22. Ejibhhk pa3HOTpaBHO-nep- 
hhhho-khcjihhhbih 3eJieHOMomHBin. 3 0MHHaHTti: Vaccinium myrtillus, Oxalis 
acetosella L., Hylocomium splendens, Pleurozium schreberi. Bh^bi pa3HOTpaBBH 
Te me, hto b accon;Han;HH 3. IIohbh: Ha np. nji. 11, 22 — OTop^OBaHHan noBepxHO- 
crao-rjieeBaTaH cyrjinHHCTaH*, Ha np. hji. 21 — H3BiKOBaTan HjijnoBHajiBHo-jKejie- 
3HCTan no^30JincTaH Ha cynecH. 

5- h accoi^nai^HH. OnncaHHH 32, 42. Cochhk HepHHHHO-6pycHHHHHft 
JmmanHHKOBO-3ejieHOMomHHH. 3 0MHHaHTH: Vaccinium vitis-idaea, V. myrtillus , 
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Pleurozium schreberi. IIohbbi: Ha np. hji. 32 — Majiopa3BHTan ^parMeHTapHan Ha 
ceJiBre; Ha np. hji. 42 — HJiJiioBHaJiBHo->Kejie3HCTaH Ha 3aBajiyHeHHon cynecn. 

6 - h accoi^Hai^Hfl. • OnncaHHH 38, 40. Cochhk BepecKOBO-6pycHHHHHH 
jinmaHHHKOBO-3ejieHOMomHHH. ^OMHHaHTBi: Vaccinium vitis-idaea, Calluna vul¬ 
garis (L.) Hill, Pleurozium schreberi, Cladina rangiferina (L.) Harm., C. arbuscula 
(Wallr.) Hale et W. Culb. IIohbbi: noBepxHocTHo onoA30JieHHBie HjiJiioBHajiBHo- 
5 KeJie3HCTBie Ha necne. 

7- h accon;Han;HH. OnncaHHH 3, 4, 6, 9. Eepe3HHK (ochhhhk) pa3HOTpaB- 
HO-BenHHKOBO-CHHTeBBiH. B AP^BOCToe, KpoMe npeo6jiaAaioin;eH 6epe3H 6opo^aB- 
naTOH hjih ochhli Populus tremula L., npnMecB ejin h cochh Pinus sylvestris L. 
^OMHHaHTH: Aegopodium podagraria L., Calamagrostis arundinacea. 06hjibhh 
T aKHce Milium effusum L., Convallaria mafalis, Rubus saxatilis, Maianthemum 
bifolium, Lathyrus vernus (L.) Bernh. 06m;ee noKpLirae MoxoBoro noKpoBa MeHBme 
5%. IIohbbi: n^bHHCTBie, o6bihho cjia(5oorjieeHHBie, xapaKTepeH aobojibho moiahhh 
(7 — 10 CM) r0pH30HT A x . 

8 - h accoi^iai^Hfl. OnncaHHH 16, 27, 29, 34. Ejibhhk pa3H0TpaBH0-Ben- 
HKKOBBIH 3eJieHOMOmHBIH. /JpeBOCTOH HHOr^a HOJIHAOMHHaHTHHH. B HanOHBeHHOM 
noKpoBe ^OMHHnpyioT Calamagrostis arundinacea, Oxalis acetosella, Maianthemum 
bifolium, Rubus saxatilis, Equisetum sylvaticum L., i?. pratense Ehrh. Moxoboh 
nonpoB cjia6o pa3BHT — o6m;ee noKpBrtne Hnnce 15%. IIohbbi: pa3Hon CTeneHH orjie- 
eHHtie, ftepHOBBie hjih oTop(|)OBaHHBie. MecTaMH moiijhoctb ropH30HTOB A 1 hjih 
A 1t AO 10 CM. 

9- h a c c o a h a a h a. OnncaHne 5. Ejibhhk pa3H0TpaBH0-nepHHHH0-0C0K0~ 
bbih c$arHOBBiH. B ApeBOCToe npnMecB cochbi, 6epe3Bi nyniHCTOH h ochhh. ^(omh- 
HaHTH: Carex loliacea L ., C. limosa L., Vaccinium myrtillus , V. vitis-idaea, Equise¬ 
tum sylvaticum, Sphagnum sp. sp. IIoHBa: Top^HHo-rjieeBaa Ha THncejiOM cyrjiHHKe. 

10 - h accoi^HaAHfl. OnncaHHH 18, 19, 24. Ejibhhk XBonjOBO-TaBOJiro- 
bbih c$arHOBHH. B APBBOCToe npHMecB 6epe3Bi nymncTon. ,fl(o mhhbhtbi : Filipendula 
ulmaria (L.) Maxim., Equisetum sylvaticum, E. pratense, E. palustre L., Sphagnum 
sp. sp. IIohbbi: Top$HHo-neperHOHHo-rjieeBBie, rpyHTOBan BOAa hhcto HaxoAHTCH 
Ha HOBepXHOCTH Me/KAy KOHKaMH. 

11 - h a c c o a h a a h n. OnncaHHH 20, 26, 44. Ejibhhk ocokobhh c^arHOBHH. 

B APeBOCToe npnMecB 6epe3Bi nymncTon. ^(oMHHaHTBi: Carex cespitosa L ., C. lolia¬ 
cea, C. disperma Dew., C. vaginata Tausch, C . cinerea Poll. KpoMe ocok, o6hjibhh 
Filipendula ulmaria, Phragmites australis (Gav.) Trin. ex Steud., Sphagnum sp. 
sp. IIohbbi: Top$HHO-neperHOHHo-rJieeBBie hjih Top$Hfio-6ojiOTHHe. B nocjieAHnx 
moiahoctb Top$HHoro ropH3QHTa AocraraeT 1.5 M. . 

12-h accon;Haii;HH. OnncaHHH 25, 41. Cochhk nymHn;eBO-KycTapHHHKo- 
blih c^araoBHH. ^OMHHaHTBi: Ledum palustre L., Chamaedaphne calyculata (L.) 
Moench, Vaccinium uliginosum L., Eriophorum vaginatumL., Sphagnum sp. sp., 
Ha Konitax — Vaccinium myrtillus, V. vitis-idaea. IIoHBa: Top$HHo-6ojioTHaH, Mom;- 
hoctb top^hhoh 3ajie;KH 6ojiee 1.5 M. 

IlepBBie 4 accon;Haii;HH npeACTaBJimoT pnA nepHHHHBix coo6m;ecTB, cjieAyioin;H& 2 
obBeAHHHiOT $HTon;eH03Bi 6pycHHHHoro pnAa. ^(eHAporpaMMa HOKa3BiBaeT, hto 3th 
rpynnBi accoijHapHH cocahhhiotch Ha ypoBHe cxoACTBa 36% (pnc. 1). rpynna Ben- 
HHKOBHX aCCOAHaAHH (7 H 8) HBJIHeTCH TaKCOHOMHHeCKH HpOMe>KyTOHHOH Me>KAy 
(|)HT0ii;eH03aMH Cpycmraioro h nepHHHHoro phaob, c oahoh ctopohh, h cepnn c$ar- 
hoblix thhob coo6in;ecTB (9—12) — c APyroii. 

IIpHBJieKaeT BHHMamie^ 6ojn>inoe pa3Hoo6pa3ne noHBeHHBix ycjiOBHH b coo6m;e- 
CTBax nepHHHHOH rpynnBi accon;Han;HH. 8 to CBHAeTejiBCTByeT o 3HanHTeJiBHOH koh- 
BepreHn;HH a^hhbix $HTon;eH030B. MHorne pa3JiHHaioin;HecH no Mop^oJiornn h CTpyK- 
Type noHBH 0Ka3HBai0TCH a^ih HHx > «6nojiorHHecKH paBHon;eHHBiMH MecTonpon3pa- 
CTaHHHMH» (Gajander, 1909). RjiaccnnecKoe npeACTaBJieHne o TecHOH B3anMoo6y- 

CJIOBJieHHOCTH THHOB HOHB H paCTHTeJIBHOCTH BepHO TOJIBKO B o6m;HX HepTaX H BO 

MHoroM 3aBHCHT ot MacmTa6a, b kotopom 3Ta cbh3b paccMaTpHBaeTQH (Ellenberg, 
1958; BacnjieBHH, 1966; Boh h AP-» 1969; CaMOHJioB, 1970; IlaajiB, 1983, h aP-)* 

y^HTBiBan to, hto aHajiH3 6oJiBmnx MaTpnn; nacTo 3aTpyAHHTejieH, nojie3HO 
OCHOBHyiO HH(|)OpMaii;HIO, KOTOpaH B HHX COAOP>KHTCH, H3JIOH«HTB B BHAe rpa(|)OB. 
3 to cymecTBeHHo o6jiernaeT HHTdpnpeTan;Hio pe3yjiBTaTOB iv^aTeMaTHHecKOH o6pa- 
60TKH. IlepBBIM MBI HOCTpOHJIH OHTHMaJIBHBIH OpHeHTHpOBaHHBEH A PH AP MT (oprpa$), 
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BepmiraaMH KOToporo hbjihiotch aHajiH3npyeMBie onncaHHH, a HanpaBJiemie jihhhh 
(Ayr) Me>KAy hhmh ycTaHaBJiHBaeTCH Ha ocHOBe MaTpnijBi BKJiioHeHHH. PaccTOHHHe 
MejK.ny flByMH coe^HHeHHHMH flyron BepmHHaHH rpa$a nponopn;HOHajiBHo cxoactby 
cooTBeTCTByromnx hm onncaHHH (pnc. 2). flanHHH oprpa# HarjiHftHo noKa3HBaeT 
MaKCHMaJIBHBie OTHOmeHHH BKJIIOHeHHH MeJK.Hy OHHCaHHHMH, HTO II03B0JJHfeT npH 
HaJiHHHH .nocTaTOHHo penpe3eHTaTHBHoro MaccuBa reo6oTaHHHecKHX onncaHHH bbih- 
BHTB HeKOTOpBie 3aKOHOMepHOCTH TaKCOHOMHHeCKOrO KOHTHHyyMa (BaCHJieBHH, 
1962) pacTHTejiBHocTH, a TeM caMBiM h HanpaBJieHHH hx cmch. 

Ho TaKOH .neH^pHT npe^CTaBJiaeT co6oh Bce-TaKH tojibko OAHOCTopomme cbh3H 
Me^y onncaHHHMH; b ijeJiHX 6oJiee no^po6Horo aHaJiH3a B3aHMOOTHomeHHH pacra- 
TejiBHBix coo6m;ecTB nsejiaTejiBHo Ha rpa<|)e, npoMe MaKCHMajiBHBix Mep bkjhohohhh, 
oflHOBpeMeHHO oTpancaTB h cxoACTBa H3ynaeMBix oS'boktob. 3to mojkho ocymecT- 
bhtb, nocTpbHB oprpa<|> OTHOmeHHH BKJHoneHHH—cxoftCTBa. B TanoM cjiynae coe- 
Ahhhiot .nyraMii Bee BepmHHBi, cooTBeTCTByiomHe onncaHHHM, MepBi bkjhohohhh 
Menc.ny KOTopBiMH npeBBimaiOT KaKon-To ycTaHOBJieHHBin nopor K (0 ^ K ^ 100%). 
BejiHHHHa nopora noA^npaeTCH kcxoah H3 nocTaBJieHHon 3aAann nccjieAOBaHHH. 

Ha pnc. 3 npeflCTaBJieHBi oprpa<|)Bi no noporoBBiM K03<|)<|)HH;HeHTaM 60 h 70%. 
npn paccMOTpeHHH nepBOH, nepHHHHon cepnn $HT0n;eH030B bhaho, hto onncaHne 
23 BKJiioHaeTCH b 10 ocTajiBHBix, a onncaHHH, KOTopBie npn AamiBix noporax bkjiio- 
najiHCi b Hero, b aHajiH3HpyeMon BBi6opKe HeT. ^pyrHMH cjiOBaMH, CTeneHB BBixoAa 
23 -h BepmHHBi paBHa 10, a CTeneHB BXOAa — 0. B. JI. AHApeeB (1979, 1980) npeAJia- 
raeT o6T>eKTBi, a*Jih kotopbix xapaKTepHa 3HanHTejiBHo SojiBman CTeneHB BBixoAa, neM 
Bxo^a, Ha3BaTB «6aHajiBHBiMH»; Te o6T»eKTBi, y kotopbix hhcjio bxoahiijhx b hhx 
CTpejioK npeBBrmaeT BBixoAHm;He, OH,o6o3HanaeT Kan «3K30THHHBie». 8thm no^ep- 
KHBaeTcn, hto y 6aHajiBHBix o6T,eKTOB Majio cnen;H(|)HHecKHx npn3HaKOB (b nactfon- 
m;eM cjiynae — xapaKTepmjx h AH<|)$epeHii;HajiBHBix bhaob), b to BpeMH nan 9K3o- 
THHHBIM o6T,eKTaM CBOHCTBeH OTHOCHTeJIBHO 60JIBDIOH Ha6op npH3HaKOB, OTJIHHaiO- 
iijhx hx ot ocTajiBHBix. CjieAOBaTeJiBHo, onncaHne 23 HBJineTCH Kan 6y^To «apxeTH- 
noM» .hjih AaHHoro Ha6opa onncaHHH nepHHHHon cepnn $HTon;,eH030B. Oho co^epncnT 
THHHHHBie bhabi Bcex 3thx pacTHTejiBHBix coo6m;ecTB; o6njiHe KancAoro BHAa npn 
3tom 6ojiee hjih MeHee cpeAHee no BceM o6T»eKTaM, b KOTopBie oho BKJnonaeTCH. 

A6cojiiotho opnrnHa jibhbix, hjih <ok3othhhbix», onncaHHH no rpa$y cpe^H 
nepHHHHoro pn^a <J)HTon;eH030B HeT. Bce-Tann y HecnojiBKHx cooTBeTCTByioin;HX 
BepmHH rpa$a (14, 28 , 33) CTeneHB Bxofla 3aMeTHo 6ojiBme CTeneHH BBixoAa. 
pacTHTejiBHBie coo6m;ecTBa aoji>khbi hmctb jih6o 6ojiee 6oraTHH bh^oboh cocTaB, 
neM ^pyrne $HTon;eH03H 3 toh rpynnBi accon;Han;HH, jih6o npn o^HHaKOBOM bh^obom 
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Phc. 3. Tpa$ OTHomeHHH BKJnoneHnH — cxoflCTBa npn K > 60% h npn K > 70%. 

Uynnmu'pHoO. jihh : nett 0 Kpy>KeHbi BepmHHbi, coQTBeTCTByiomne (JjHTOijeHOTJiaecKHM oimcaHUHM ohhoh rpynnu 

accoi^namift. 


cnncKe o6HJine ^omhhcIhtob h co^omhh&htob ;o;ojdkho npeBumaTB oSHJine 3 thx bhJ 
rob b .npyrnx cpaBHHBaeMBix coo6m;ecTBax. Ecjih o6pa6oTKa npoBO^HJiacB 6 bi tojibko 
no BH^OBOMy check y onncaHHH, c yneTOM jihihb npHcyrcTBHH bh^ob, mojkho 6hjio 6bi 
TOBOPHTB 0 6oJIBmeH <|)JIOpHCTHHeCKOH eMKOCTH 3THX opnrHHajIBHLIX $HT0n;eH030B. 

Cpe^H onncaHHH BenHHKOBoro pn^a pacTHTeJiBHBix coo6m;ecTB crmbim thhhhhhm 
HBJ ineTCH 17, nan CBoeo6pa3HBie bbi^ojihiotch onncaHHH 9 h 34. /Jjih $HTon;eH030B 
c$arHOBOH cepnn H3-3a Majioro nncjia hx b ^amion BBi6opKe thhhhhhx hjih opnrH- 
HajiBHBEX o6BeKTOB yKa3aTB HejiB3H. To me caMoe nacaeTcn coo6n^eCTB SpycHHHHon 
cepnn. | 

Ha ocHOBe pnc. 2 h 3 mohoio onpe^eJinTB HenoTopBie HanpaBJieHHH TaKCOHOMnne- 
ckoh HenpepHBHocTH Men^Ay aHajiH3npyeMBiMH(|)HT0ii;eH03aMH. Tan, HanpnMep, npo- 
cjiencHBaeTCH nyTB ot nepHHHHoro pn^a coo6m;ecTB k rpynne bohhhkobhx $HTon;e- 
H030B. CoCHHK C eJIBIO HepHHHHO-pa3HOTpaBHBIH 3eJI6HOMODIHBIH (onHcaHHe 23), 
HBJiHH)m;HHCH no rpa<|)aM «n;eHTpajiBHBiM» coo6m;ecTBOM cpe^n <J)HTon;eH030B nepHnn- 
HOHCepHH, HMeeT no MepaM BKJIIOHeHHH CHJIBHyiO CBH3B CCOCHHKaMH 6pyCHHHHO-nep- 
HHHHO-BeHHHKOBHMH (14, 30) H eJIBHHKaMII pa3HOTpaBHO-HepHHHHO-KHCJIHHHHMH 3eJie- 
HO-MOmHBIMH (77). HoCJieflHHe B CBOH) OHepe^B CBH3aHBI C 6epe3HHKaMH pa3HOTpaBHO- 
BeHHHKOBO-CHBITeBBIMH (9) H eJIBHHKaMH pa3HOTpaBHO-B6HHHKOBBIMH 3eJieHOMOHI- 
hbimh (34) H3 BenHHKOBOH rpynnBE accoijHaijHH. npn 3tom bh^ho, hto Bee cbh3h 
MeBK^y flByMH rpynnaMH accoipiaijHH hmciot oflHocTopomnoio HanpaBJieHHocTB: 
nepHHHHBie COCHHKH H eJIBHHKH BKJIIOHaiOTCH B BeHHHKOBBie 6epe3HHKH H eJIBHHKH. 
Tpynna bohhhkobhx accon;Han;HH HBJineTCH s 3 tom CMBicJie 6ojiee opnrHHajiBHOH, 
neM rpynna nepHHHHBix thhob $HT0n;eH030B. 8 to hohhtho, Tan Kan hohth Bee bh^h 
nepHHHHoro pn^a coo6m;ecTB BCTpenaiOTCH b 6oJiBmeH hjih MeHBmefi Mepe Tannce 
b BeHHHKOBHX accoiptaijHHX. 

Em;e OTneTJiHBee BBipanceHa TaKCOHo&nnecKaH HenpepBiBHocTB Me^Kfly nepHnn- 
HBIMH H 6 pyCHHHHBIMH COCHHKaMH. COCHHKH HepHHHHO-6pyCHHHHBie JIHDiaHHHKOBO- 
3ejieHOMoniHBie (32, 42) hbjihiotch npn 3 tom npoMen^yTonHHMH Mencfly dpycHHHHo- 
HepHHHHO-BeHHHKOBBIMH (2, 8) H HepHHHHO-paSHOTpaBHBIMH 3eJieHOMOmHBIMH (23, 
28) COCHHKaMH, C OflHOH CTOPOHBI, H BepeCKOBO-6pyCHHHHBIMH JIHDiaHHHKOBO-3eJie- 
HOMOmHBIMH COCHHKaMH (38, 40) — C flpyrOH. KpOMe TeCHOH CBH3H Memjsy HepHHH- 
HEIMH H 6 pyCHHHHBIMH COCHHKaMH, Ha pHC. 3 XOpOHIO BHflHa H 3HaHHTeJIBHaH TaKCO- 
HOMHHecKan HenpepBiBHocTB BHyTpH o6enx rpynn accoijHaijHH. MHorne onncaHHH 
BKJHonaioT b Ce6n HecKOJiBKo hhbix, a caMH BRjiionaioTCH b flpyrne. 
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Phc. 4. Tpa$ OTHomeHHH cxo^cTBa npn K > 50% h npn K > 60%. 

06o3HaHeHHH Te ate, hto Ha pnc. 3. 

B rpynne BeHHHKOBHX aCCOIjHaiJHH KOHTHHyaJIBHOCTB $HT0n;eH030B npOHBJIH- 
eTCH cjia 6 ee. MaKCHMajiBHBie Mepsi BKJnoneHHH cpeflH 3thx $HTon;eH030B tojibko 
b AByx cjiynanx npeBBimaioT 70%. Em;e MeHBme CBH3aHBi Me^y co6oh coo 6 m;ecTBa 
€$arHOBOH rpynnBi accoipmijHH (pnc. 2); ohh npHAamiBixnoporaxHeHMeiOTOTHome- 
hhh BKJiio^eHHH — cxo,n;cTBa hi c oftHHM $HTon;eH030M flpyrnx rpynn accon;Han;HH 
(pnc. 3). 

Xoth o6neM aHaJiH3npyeMOH b HacTOHm;eH pa6oTe bh6opkh onncaHHH He6oJiB- 
mon, mojkho Bce-TaKH c^ejiaTB 3aKJnoneHHe o tom, hto p acTHTe jibhbim coo6m;ecTBaM 
Ha TH^pOMOp(|)HHX HOHBaX CBOHCTBeHHBI 6oJiee BBICOKOe CBOeo6pa3He H TaKCOHOMH- 
necKan aBTOHOMHocTB, neM $HTon;eH03aM, npoH3pacTaioin;HM Ha noJiyrn^poMop^HHX 
hjih aBTOMOp(|)HBix nonBorpyHTax. K nepBHM 3KOTonaM npnypoHeHBi coo6m;ecTBa 
€$arHOBOH rpynnBi accopnapnH, ko btopbim — 6 pyCHHHHBie, nepHHHHBie h BenHH- 
KOBtie rpynnBi accopHapnn. 

npHBe^eHHBIH BBIBOfl MOHOIO HJLJIIOCTpHpOBaTB Ha OCHOBe rpa$a OTHomeHHH 
oxo^cTBa. Ilpn nocTpoeHHH 3Toro rpa$a o6T»eAHHHiOT — aHaJiornnHo pnc. 3 — jih- 
hhhmh (pe6paMn). BepmHHBi, npe^CTaBJiHioin;He onucaHnn, Mepa cxo^CTBa Memfly 
kotopbimh 6oJiBme BH6paHHoro nopora K. Ha pnc. 4 npHBe,n;eHH rpa$i>i OTHomeHHH 
cxoflCTBa no noporaM K ^ 50 h K ^ 60%. Kan bh^ho, MepBi cxo^CTBa $HTon;eHo- 
3ob c$arHOBOH rpynnBi accopnapnn c coo6m;ecTBaMH ftpyrnx rpynn MeHBme 50%: 
ocHOBHan nacTB onncaHHH (<J)HT0n;eH030B 6pycHHHHBix, nepHHHHBix n BenHHKOBBix 
rpynn accopnapnn) 0Ka3BiBaeTCH no rpa$y npn nopore 50% CBH3aHHOH, b to BpeMH 
nan BepmnHBi, H3o6pa>Kaiom;He c$arnoBBie coo6m;ecTBa, o6pa3yioT 3 no,n;rpa$a. 
IlepBHH H3 HHX COCTOHT TOJIBKO H3 OftHOH BepmHHBi (OHHCaHHe 5); BTOpOMy COOTBeT- 
CTByioT onncaHnn 18 — 20 , 24 , 26 , 44 . Coo6m;ecTBa BepxoBBtx 6ojiot (onnca- 
hhh 25 , 41 ) npe^CTaBJinioT Tperan He6ojiBmoH no^rpa^. 

Ilpn yBeJinneHHH noporoBon Mepu cxo^CTBa 30 60%, cbh3hoctb Mem^y nepHnn- 
hbimh h BenHHKOBHMH pnftaMH <$HT0n;eH030B npepBiBaeTcn, TepneTcn Tanme cbh3hoctb 
ueTKRy 6ojibdihhctbom onncaHHH BHyTpH BenHHKOBOH rpynnBi accopnapHH. B npe^e- 
Jiax 6 pycHHHHHX h nepHHHHBix rpynn accopnapHH coxpaHneTcn aobojibho MHoro 
pe 6 ep h npn flaHHOM nopore; $HTon;eH03Bi 3thx rpynn accopnapHH ocTaiOTcn cbh- 
3aHHBIMH H MejKfly C 060 H. 

AHajiH3 OTHomeHHH cxoftCTBa, TaKHM o6pa30M, no^TBepm^aeT, hto cpe^H nccjie- 
AopaHHBix pacTHTejiBHBix coo6m;ecTB HMeeTcn Kan pa# oTHocHTejiBHo ^HCKpeTHHX 
b TaKcoHOMHnecKOM njiaHe $HT0i];eH030B, Tan h nacTB chjibho KOHTHHyajiBHHX co- 
o6m;ecTB. • 
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B 3aKjnoneirae mojkho CKa3aTb, hto MepH BKJnonemiH ix cxo^CTBa, a tbiok© no- 
CTpoeHHtie Ha hx ocHOBe ^eH^porpaMMLi n rpa$Bi hbjihiotch th6khm annapaTOM 
aHaJIH3a paCTHTeJIBHOCTH; 3TH MeTOftBI npHMeHHMBI flJIH H3yneHHH B3aHM00TH0meHHH 
$HTon;eH030B pa 3 HHX pernoHOB. 
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(Ha npHMGpG pacTHTG jibhbix coo6m;ecTB flOJiHHBi p. AiyiryaMbi Ha HyKOTKG). Bot. jk., 62, 1. — 
Cgmkhh B. H., KoMapoBa T. A. (1980). MeTO^Hica ncnojiB30BaHHH MGp bkjiiohghhh npn 
H3yHGHHH BTOpHHHBIX CyKqeCCHH (Ha HpHMGpG HOCJIGHOJKapHBIX C 006 ni;GCTB fojKHOrO CHX0T3- 

Ajihhh). npGnpHHT. Bna^HBOCTOK, ^BHLJ AH GGCP. —Cgmkhh E. H., K y ji h- 
K O B a JI. G. (1981). MaTOflHKa MaTGMaTHHGCKOrO aHaJIH3a CnHCKOB BHflOB HaCGKOMHX B gctgctbgh- 
hbix h KyjiBTypHBix 6noHGH03ax. npGnpHHT. Bjia^HBOCTOK, A^HLt AH CGGP. — IO p n; g b B. A. 
(1978). BoTaHHKo-rGorpa^HHGCKan xapaKTGpncTHKa IOjkhoh HyKOTKH. KoMapoBCKHG htghhh, 26. 
Bjia^HBOCTOK, flBHI^ AH GGGP. -fopijGB B. A.,Cgmkhh B.H. (1980). H3ynGHHe koh- 
KpGTHBix h napn;HaJibHbix $Jiop c homoih;bh) MaTGMaTHHGCKHX mgtojjob. Bot. jk., 65, 12. — Ca- 
j a n d g r A. K. (1909). UbGr WaldtypGn. Fcnnia, 28, 2. — E 11 g n b e r g H. (1958). Uber 
die Beziehung zwischen Pflanzengcsellschaft, Standort, Bodenprofil und Bodentyp. Angewandte 
Pflanzensoziologie, 15. — Goodall D. W. (1952). Some considerations in the use of point 
quadrats for the analysis of• vegetation. Austr. J. Sci. Res., ser. B, Biol. Sci., 5, 1. 
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KAPHOCHCTEMATHHECKHE 3AMETKH 
0 HEKOTOPbIX KABKA3CKHX BHftAX POJJA 
RANUNCULUS (RANUNCULACBAE) 

N.*D. A1G AIP O Y A. KARYOSYSTEMATIC NOTES OF SOME CAUCASIAN SPECIES OF THE GENUS 

RANUNCULUS ( RANUNCULACEAE ) 

HccJieflOBaHti KapHOTHnbi 4 bh,p;ob po,n;a Ranunculus no^pofla Ranunculus, OTHOCHiijHecH K ce- 
pHH c ochobhbim yhcjiom x= 8 : R. cappadocicus , R. oreophilus, R. bulbosus ssp. aleae H R. aragazi . 
Bee H3yHeHHtie bh,p;bi — flHiuioHflbi c hhcjiom 2n=16, y R. cappadocicus o 6 Hapy 5 KeHH B-xpoMO- 
ooMhi. KapHOTHnti R . bulbosus ssp. aleae h R. aragazi HccJieflOBaHH BnepBtie, R . cappadocicus 
35 . R . oreophilus — BnepBEie Ha OTevecTBeHHOM MaTepnaJie. XpoMOCOMti R. aragazi 3 HawreiJiBHO 
. MeHBme, He m y flpyrnx bh/job 3Toro no/jpofla. 

MaTepnaa h MOToj^nka 

MeTO^HKa KapHOJiorn^ecKoro HCCJie^OBaHHH jiiothkob onncaHa paHee (AranoBa, 
1981), TepMHHOJIOrHH OTKOppeKTHpOBaHa B COOTBeTCTBHH C HOBBIMH npe,n;JIO>KeHHHMH 
{AranoBa, rpn#, 1982). MaTepnaji (rep6apHH h jkHBBie pacTeHnn) 6 hji co6paH Jie- 
tom 1980 r. b 3ana,n;HOM h K)>khom 3aKaBKa3Be. JKnBBie pacTeHHH BBicanceHBi Ha 
9KcnepnMeHTajiBHHH ynacTOK rpynnBi 6HOCHCTeMamKH EoTaHnnecKoro HHCTHTyTa 
hm. B. JI. KoMaposa AH CCGP (EHH). 

1) R. cappadocicus Willd. 1799, Sp. PI. 2 : 1326 (=R. ampelophyllus Somm. 
et Levier). 

3tot bh^ nam;e BCTpenaeTcn b JiHTepaType no# Ha3BaHneM R . ampelophyllus (Ob- 
qnHHHKOB, 1937; Davis, 1960; KeMyjiapsa-HaTa^e, 1966, h ^p.), o^HaKo paenpo- 
CTpaHeHBi oihh6ohho h MHoroqncjieHHBie chhohhi^bi. Tan, b rep6apHH BHHA 6 ojib- 
man nacTB MaTepnajia no 3TOMy BH^y onpe,n;ejieHa nan R. grandiflorus L., xoth 
nocjie^HHH pe3Ko orannaeTcn ot flamioro BH,n;a rJiy6oKO pacceneHHBiMH npnKopHe- 
BBIMH H CTe6jieBBIMH JIHCTBHMH, a TJiaBHOe — CHJIBHO OTOrHyTHMH BHH3 HameJIHCTH- 

naMH. Bonpoc o CHHOHHMHKe R . ampelophyllus ho 3 Po 6 ho pa36npaeT JI. M. KeMy- 
jiapHa-HaTa^3e (1966). O^Hano b o6pa6oTKe ajih «Flora of Turkey» P. Davis (1965) 
aaMeHneT Ha3BaHne i?. ampelophyllus , ncnojiB30BaHHoe hm paHee (Davis, 1960), 
Ha R . cappadocicus , ho-bh^hmomy, nocjie Toro, nan eMy yuajiocB HCCJie^OBaTB thho- 
boh o6pa3en TypHe&opa («Type: Ranunculus cappadocicus dulcis Doronicis ra¬ 
dices Davis, 1965:156). 

B 3 toh me pa 6 oTe Davis BnepBBie yKa3HBaeT yHHKaJiBHBra npH 3 HaK 3 Toro BHfta, 
KOTopBifi ,n;o chx nop HHr,n;e b JiHTepaType He hphbo^hjich — HajiHnne y CTe 6 jieBBix 
JiHCTBeB 6 ypBix onpyrjiBix hphjihcthhkob. 3tot npn3HaK mh Ha 6 jiio,n;ajiH He tojibko 
y co 6 paHHHX b KpacHofi nojmHe pacTeHHH, ho Tannce y Bcex npocMOTpeHHBix rep- 
6 apHBix o6pa3n;oB b 06iu;eM h KaBKa3CKOM ceKTopax rep 6 apnH BHHa, a Taione 
b Tep 6 apHH JleHHHrpa^CKoro rocyAapcTBeHHoro yHHBepcHTeTa. /Jjih R . cappado¬ 
cicus xapaKTepHBi Tamne jihctbh, HanoMHHaiomHe BHHorpaflHBie (Obhhhhhkob, 
1937 : 433, Ta 6 ji. 27, 1; Davis, 1965 :155, f. 3), ^obojibho TOJiCToe, ftjiHHHoe, ropn- 
30HTajiBHoe KopHeBHin;e, npocTepTBie name jihcthkh, Kpyrjian HJioflOBan roJiOBKa 
C MeJIKHMH (OKOJIO 1 Mm) MHOrOHHCJieHHBIMH (flO 80) HJIO^HKaMH H OKpyrJIO-OBaJIBHOe, 

chjibho onyineHHoe n;BeTOJio>Ke. BpeMH n^BeTeHHH — VI—VII. Davis (1960, 1965) 
npeAHOJioHttrrejiBHo CHHTaeT 3 tot bh,o; pejiHKTOBBiM, yKa3BiBaeT ero pacnpocTpaHe- 
Hne b Typn;HH — JIa3HCTaH h IIa(|)jiaHroHHH — h b CCGP — 3 ana3HHH Ka^ka3, 
OTMenan npnypoqeHHOCTB k rnpKaHo-KOJiXH^cKHM JiecaM. 

B rep6apnn BHHa R. cappadocicus npeACTaBJieH MHoroqncjieHHBiMH c6opaMH 
H3 Tpy3HH (I]|xpa-L(xapo, xp. EaxMapo, OKpecTHoc™ EaTyMH h CyxyMH, CBaHeTnn, 
K)>KHaH OceTHn). KeMyjiapna-HaTaji;3e (1966) paccMaTpnBaeT TaK>ne ^Be pa3HOBH^- 
hocth 3 Toro BH^a — var. minor (Boiss.) N. Busch — MajieHBKne pacTeHHH, BCTpe- 
Haioin;HecH y BepxHen rpaHHn;Bi jiecHoro nonca, h var^ adzharicus Kem.-Nat. — 
u 6jiecTHin;HMH, hohth tojibimh c o6enx ctopoh jihctbhmh (onncaHa H3 AflHcapHB;, 
pacTeT bo BJia>KHBix ym;eJiBHX Hnnoiero n cpe^Hero ropHBix hohgob). 
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XpoMOCOMti Hsy^eHHBix bh,p;ob po^a Ranunculus. 

A - IR . cappadocicus ; E — R . oreophilus (noceBHofi N° 536); B — to >Ke (noceBEOfi Ns 566); r — R . bulbosus 
ssp. aleae \ Jl — Ito >Ke, BapbupoBamie cnyTHH^Hbix xpomocom (b hbcthocth, BejimMHbi KopoTKoro nuena) b npe- 

Benax offHoro npenapaTa; E — R . aragazi . 


A 


E 


B KpacHon IIojiHHe, Ha rope Ahhihxo, y caMoro CHera mbi co6pajin HenjBeTymne 
pacTeHHH c 6ojiee mgjikhmh kohchctbimh jihctbhmh, o^Hano ohh norn6jra h Kapnojio- 
rHHecKH HCCJieAOBaTB hx He yuajiocb (coxpaHHJincB tojibko rep6apHBie o6pa3n;Bi). 

H 3 yHeHHHH o 6 p a 3 e n; : PCOCP, KpacHo,n;apcKHH Kpan, KpacHan 
IIojiHHa, 6yKOBHH Jiec Ha ckjioHe ropBi Ahhihxo, 18 V 1980, noceBHon N 2 606, 
H. AranoBa.- 2n=16+2—5B. Xpomocombi KpynHBie, o6ni;aH cyMMapHan fljiHH.a 
xpomocom AHnnoHAHoro Ha6opa 73.51—97.68 mkm. Pa3MepBi xpomocom npe^CTaB- 
jieHBi b Ta6ji. 1. KapnoTHH xapaKTepn3yeTCH^ cjie,n;yioin;eH CTpyKTypon: 3 napBi 
MeTan;eHTpHHecKHX xpomocom c I c =39.13—50, IV napa cySMeTaijeHTpHnecKafl, 
V, VI, VII napBi — cy6aKpon;eHTpHHecKHe h VIII napa — Tejion;eHTpHHecKaH, 
C MaJieHBKHM TOHeHHHM CnyTHHKOM. B-XPOMOCOMBI (cm. pneyHOK, A) 3HaHHTeJIBH0 
OTjinnaiOTCH no BejiHHHHe ot xpomocom Ha6opa. 

^hcjio 2n=16 3 jih 3Toro BH,n;a (no,n; Ha3BaHHeM R . ampelophyllus) BnepBHe 
onpeflejiHJia T. B. AjieKcaH,n;poBa (1967) y pacTeHHH H 3 Tpy 3 HH. D. Goepfert 
(1974), H 3 ynHBHiHH coflepncaHne HK n o6ni;yio CTpyKTypy napnoTHna (cooTHome- 

HHe CHMMeTpHHHHX H aCHMMeTpHHHBIX XpOMOCOM B Ha6ope) H CyMMapHyK) flJIHHy 

Ha 6 opa y 100 bh;o;ob jiiothkob, nccjie^OBaji b tom nncjie h R. cappadocicus Ha MaTe- 
pnajie H 3 TypijHH (pacTeHHH onpeflejraji Davis). Hamn .namiBie 0 fljiHHe xpomocom 
R. cappadocicus 6 jih 3 kh .naHHBiM Goepfert. 

2) R. oreophilus Bieb. 1819, FI. Taur-Cauc. 3 : 383. 

9tot bh^ onncaH O. K. Mapmaji-EH6epmTeHHOM H3 KpBiMa, c ^amp^ara. 
PacTeHHH HMeioT kocoe KopHeBnnje, npocTepTBie name jihcthkh, onymeHHoe ijBeTo- 
JIOBKe, HJIOftHKH HeKpyHHBie (OKOJIO 2 mm), HOCHK CJia6oKpiOHKOBaTHH. IIpHKOpHeBBie 
jihctbh rjiy6oKO Tpexpa3^ejiBHBie, cerMeHTBi HMeioT 3y6naTBra Kpan. OneBHflHo, 
$opMa JiHCTa h 3y6n;oB chjibho napBnpyeT. rpaHHijBi 3Toro BH,n;a nona HeHCHBi. IIo 
MHeHHio KeMyjiapHa-HaTa^3e (1966 : 198), thhhhhbih R . oreophilus «oneHi> peflKO* 
BCTpenaeTCH Ha KaBKa3e, r,n;e ero 3aMeni;aeT ijejian rpynna bh^ob, h3 kotophx Han- 
Sojiee 6 jih 3 Khm k HeMy HBJineTCH R. dzhavakheticus Ovcz.». , 
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TAEJIHIJA 1 

XapaKTepncTHKa xpomocom H3y i ieimbix bh^ob pofla Ranunculus 


XpOMO- 

C0MHH6 

napH 

R . cappadocicus , noceBHoii JMs 606 

R . oreophilus , noceBHOft JVfe 536 

njiuHa njieq, 

MKM 

o6maa 

njiHHa 

XPOMOCOMBI, 

MKM 

l c 

njiHHa iraeq, 

MKM 

o6man 

RJIUHa 

xpomocombi, 

MKM 

1° 

I 

4.32+3.10 

7.42 

41.77 

2.83+2.16 

4.99 

43.28 


3.51+3.51 

7.02 

50.00 

2.70+2.16 

4.86 

44.44 

II 

3.78+3.24 

7.02 

46.15 

2.70+2.16 

4.86 

44.44 


3.64+2.97 

6.61 

44.93 

2.70+2.02 

4.72 

42.79 

III 

3.64+2.70 

6.34 

42.58 

3.37+1.35 

4.72 

28.60 


3.78+2.43 

6.21 

39.13 

3.37+1.21 

4.58 

26.41 

IV 

4.45+1.62 

6.07 

26.68 

3.37+1.21 

4.58 

26.41 


4.18+1.48 

5.66 

26.14 

3.37+1.08 

4.45 

24.26 

V 

4.05+1.21 

5.26 

23.00 

2.97+1.08 

4.05 

26.66 


4.05+1.08 

5.13 

21.05 

2.83+0.81 

3.64 

22.25 

VI ^ 

3.91+1.08 

4.99 

21.64 

.2.16+1.75 

3.91 

44.75 


4.05+0.81 

4.86 

16.66 

2.16+1.48 

3.64 

40.65 

VII 

4.05+0.81 

4.86 

16.66 

3.51+0.54 

4.05 

13.33 


4.05+0.67 

4.72 

14.19 

3.24+ 

. 3.24 






• 0.67 



VIII 

4.59+ 

4.59 


3.51+ 

3.51 



4.45+ 

4.45 


3.37+ 

3,37 



Co6paHHue HaMH o6pa3n;H no npH3HaKaM BHemHen Mop<J)OJiorira ^obojibho th- 
hhuhbi. 

H3yneHHHHe o 6 p a 3 h: PGOCP: CTaBponojiBCKHH Kpan, oKpecT- 
hocth KncjioBO.ncKa, fl^HHajiBCKHH xp., ckjioh, 16 V 1978, noceBHon N° 536, 
JL BaxTHHa; ApMHHCKan CGP, H^eBaHCKHH p-H, io.-b. ckjioh ropsi Arran,4450 m 
Ha# yp. m., 19 V 1980, noceBHon JNfe 609, H. AranoBa; YCGP, KpHMCKan o6ji., 
OKpecTHocTH AjiymTH, fleMep,n;>KH-HHJia, 4 IX 1979, noceBHon Ns 566, B. ^ynoB. 

Bo Bcex o6pa3n;ax onpeAejieHo hhcjio xpomocom 2n=16. Xpomocombl ^obojibho 
K pynHHe, o6m;aH flJiHHa xpomocom ftmuioH^Horo HaOopa 61.20—75.13 mkm(tb6ji. 1). 
B Byx o6pa3n;ax c KaBKa3a b ^hhjioh^hom Ha6ope npeo6jia,n;aH>T CHMMeTpnuHBie 
xpomocomh (3 napBi Meia- h 2 napBi — cy6MeTar^eHTpHnecKHe) n tojilko 3 napBi — 
acHMMeTpHHHHe (1 — cy6aKpo-, 1 — anpo- h 1 — TejioijeHTpnnecKHe). Tanan CTpyK- 
^rypa KapnoTnna xapaKTepHa ^jih Bcex Tpex o6pa3n;oB. 

B o6pa3n;e H3 KncjiOBOflCKa (noceBHon Jsfs.536, cm. pncynoK, E ; Ta6ji. 1) Ha6jiio- 
T^ajioCB Tpn cnyTHHUHBix xpomocombi: napa TeJion;eHTpHKOB c ToneuHHM cnyraHKOM 
n o^Ha TeJion;eHTpHHecKaH xpoMocoMa c 6ojiee KpynHHM cnyTHHKOM BejinunHon 
OKOJIO 0.5 MKM. IIo-BH^HMOMy, B 3TOM Ha6ope HMeiOTCH flBe HapBI CnyTHHHHHX 
xpomocom. O^HaKO b o6pa3n;e H3 ApMeHHH (noceBHon N° 609) o6Hapy;neHBi tojibko 
RBe cnyTHHHHBie xpomocombi co cjia6ooKpameHHOH cnyranuHOH 3ohoh. B o6pa3n;e 
H3 KpHMa (noceBHon Jsf2 566) Ha6jno;n;ajiacB Tome tojibko o;n;Ha cnyTHHHHan napa 
(cm. pncyHOK, B). Heo6xo^nMO hpo^ojijkhtb KapnocncTeMaTHuecKoe nccjie^OBaHne 
3Toro BH,n;a S3 ftpyrnx panoHOB KaBKa3a c o6cjie;n;oBaHHeM nonyjinijHH, otkjiohhio- 
mnxcn ot «thhh*ihbix» no npn3HaKaM BHenraen Mop^ojiornn. 

Hhcjio 2n=16 ^jih R. oreophilus coo6m;aeTcn b 7 pa6oTax («XpoMocoMHBie 
nncjia ijBeTKOBBix pacTeHHn», X^IJP, 1969), 1 a Tannce b 6ojiee hobhx ny6jiHKan;HHX. 
Oho onpe^ejieHo y pacTeHnn H3 OpaHn;y3CKHX Ajibh (Gadella, Kliphuis, 1970), 
H3 lOrocjiaBHH (Susnic et al., 1972), H3 HlBennapnn (Goepfert, 1974, MaTe- 
pnaji onpe^ejieH Tutin), oftHano b nepeuncjieHHBix pa6oTax HeT hh onncaHnn Ka- 
pnoTnna, hh H3o6pa5KeHnn xpomocom. ^ 

3) jR. bulbosus L. ssp. aleae (Willk.) Rouy et Fouc., 1893, FI. Fr. 1 : 106. Co6- 
paHHBiH HaMH H3 e^HHCTBeHHoro nyHKTa MaTepnaji OTHeceH k ssp. aleae , TaK KaK 
HpH3HaKH; paCTeHHH HOJIHOCTBH) COOTBeTCTByiOT KJIIOUeBBIM HpH3H3KaM 3TOrO HOfl- 

M^a (Tutin, 1964; Davis, 1965): cjierna yTOJim;eHHBiH npn ocHOBamra CTe6eJiB^ 


1 YKa3aHHe Ha Gregory (1941) b XHIJP ohihOohho. 
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BepeTeHOBHflHo yTOJinjeiiHHe kophh, Hajimrae nepemonKa y cpeflHero TepMHHajiBHoro 
cerMeHTa npnKopHeBoro jincTa, oAHOTmiHBie 6a3ajiBHBie jihctbh, npoAOJiroBaTo- 
KOHmecKoe n;BeTOJio>Ke. CorjiacHo Davis (1965), apeaji aToro noABHAa — CpeAH3eM- 
HOMopcKan o6jiacTB, 3aKaBKa3Be, CeBepHHH Hpan, CeBepHHH HpaH, r,n;e oh 3aMe- 
m;aeT thhoboh hoabha. 

H3yHeHHHH o 6 p a 3 e i^: PCOCP, KpacHo^apcHnn npan, KpacHaa 
IIojiHHa, IIocejioK, 19 V 1980, noceBHon N 2 604, H. AranoBa. ^hcjio xpomocom 
2n=16, xpoMOCOMBi KpynHBie, o6ni;aH A*™na AsmioHAHoro Ha6opa — ot 80.26 
AO 108.83 mkm (cm. pncyHOK, Ta6ji. 2). CjieAyeT oco6o otmothtb, hto y 3Toro 
TancoHa He tojibko b npe^ejiax o6pa3n;a, ho Aa^Ke Ha oahom npenapaTe HaOjnoAa- 
eTCH 3HaHHTejiBHoe BapBHpoBaHne CTeneHH coKpam;eHHH xpomocom h hx HJien, 
BJiHHion];ee Ha BejinanHy n;eHTpoMepHoro EjHAeKca (I c ). B Ha6ope hmgiotch 3 napBr 
CHMMeTpnHHHX xpomocom (name Bcero — 3 MeTan;eHTpHHecKHe napn, ho HHorAa 
2, MeTan;eHTpHHecKHe h 1 cyOMeTaijeHTpHnecKan) n 5 nap acHMMeTpnnHBix (o6hhho 
4 napn cy6aKpon;eHTpHKOB h 1 Tejion;eHTpHHecKaH cnyTHHHHan napa). 06pam;aeT 
Ha ce6n BHHMaHne h3M6hhhboctb BeJimmHBi nopoTKoro njiena • cnyTHHHHOH xpoMO- 
comh (cm. pncyHOK, ft). Mh Ha6jiK>AajiH 3 to HBJiemie paHee (AranoBa, 3eMCKOBa, 
1982) npn H3yneHHH KapHorana R . polyanthemos L. y o6pa3n;oB H3 pa3HBix Tonen 
apeajia, ho He b npeAejiax oAHoro o6pa3n;a. 

TAEJIHIJA] 2 

XapaKTepncTHKa xpomocom H3yBeHBEix bhaob po^a Ranunculus 



R . bulbosus ssp. aleae , noceBHoii JV° 604 

R . aragazi , noceBHOM JNfs 621 

XpOMO- 

COMHbie 


o6maa 



o6man 


napti 

RjiHHa njiea, 

nJiHHa 

tC 

HJiHHa nnea, 

nJiHHa 

T c 


MKM 

xpomocom, 


MKM 

xpomocom, 

1 



mkm 



MKM 


I 

4.32+2.83 

7.15 

39.58 

2.29+2.16 

4.45 

48.53 


4.32+2.56 

6.88 

37.20 

2.02+1.89 

3.91 

48:33 

II 

3.37+2.83 

6.20 

45.64 

2.02+1.62 

3.64 

44.50 

j 

3.24+2.83 

6.07 

46.62 

1.89+1.62 

3.51 

46.15 

III 

3.64+2.29 

5.93 

38.61 

2.83+0.94 

3.77 

24.93 


3.10+1.89 

4.99 

37.87 

2.43+0.94 

3.37 

27.89 

IV 

4.86+1.21 

6.07 

19.93 

2.29+0.81 

3.10 

26.12 


4.32+1.21 

5.53 

21.88 

1.89+0.81 

2.70 

30.00' 

V 

4.99+0.81 

5.80 

13.96 

2.56+ 

2.56 






0.67 




4.59+0.81 

5.40 

15.00 

2.56+ 

2.56 






0.54 



VI 

4.18+1.08 

- 5.26 

20.53 

1.75+1.08 

2.83 

38.16 


4.05+0.94 

4.99 

18.83 

1.48+0.94 

2.42 

38.84 

VII 

3.78+1.08 

4.86 

22.22 

• 2.02+0.54, 

2.56 

21.00 


3.64+1.08 

4.72 

22.88 

1.75+0.67 

2.42 

27.6a 

VIII 

4.86+ 

4.86 


2.16+ 

2.16 



3.78+ 

3.78 

■ 

1.89+ 

1 ;89 



Eojibihhhctbo HCCJieAOBaTejien (XHIJP, 1969) coo6m;aioT ajih R . bulbosus xpo- 
MOCOMHOe HHCJIO 2n=16. EAHHCTBeHHBIM HCKJIIOHeHHeM ABJIHeTCH hhcjio 2n = 14 
(Matsuura, Suto, 1935); OAHano caMH aBTopBi coMHeBaiOTCH b npHHaAJienmocTH 
nccjieAoBaHHoro hmh MaTepnajia k 3TOMy BHAy. Eojiee HOBBie AaHHBie noATBep^KAaiOT 
AJih R. bulbosus hhcjio 2n=16. Oho onpeAejieHO y pacTeHHH H3 TojuiaHAHH (Ga- 
della, Kliphuis, 1968), CjiOBaKHH (Majovsky et al., 1974), Hhahh (Sharma, 1970; 
Roy, Sharma, 1971), KaHaAH (Kapoor, 1972), c o. Manopna (Dahlgren et al., 
1971). To me hhcjio coo6m;aeTCH h ajih ssp. bulbosus — H3 K)>khoh <DpaHn;HH (Van 
Loon et al., 1971) h HTajran (Tornadore, Garbari, 1970), ssp. adscendens (Brot.) 
Neves — H3 HcnaHnn (Love, Kjellqvist, 1974) n ssp. gallecicus (Freyn ex Willk.) 
P. W. Ball et Heywood (Goepfert, 1974). B eA^HCTBeHHon pa6oTe ecTB ynasaHne 
na B-xpomocomh (Marchi et al., 1975). H3o6pa>KeHHH xpomocom R. bulbosus HMe- 
iotch tojibko b x Tpex paSoTax. B oahoh H3 hhx (Neves, 1950) npeACTaBJieH pncyHOK 
MeTa$a3Hon njiacraHKH (mhkpotomhhh npenapaT) ssp. adscendens , Ha kotopom xo- 
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pomo bhahbi 2 cnyraHUHBie xpomocomh. B coo6m;eHHH N. Tornadore h F. Garbari 
(1970) ecTB pHcyHOK (AaBJieHHH npenapaT) xpomocom thhoboto noABHAa. Ha HeM 
npeACTaBJieHH 5 nap acHMMeTpHUHBix xpomocom, oAHa H3 kotophx npnSjimKaeTCH 
# TeJion;eHTpn;necKOMy rany, ho cnyranKH He BBiHBjieHBi. H HaKOHen;, tojibko oahh 
itccJieAOBaTejib (Kurita, 1958), npoMe pncyHKa xpomocom R. bulbosus h R . bulbosus 
var. valdepubens, AaeT aHajnrn Kapnorana (3 napH xpomocom c MeAuaHHoii hjih cy6- 
^eA HaHH °S n;eH T poMepoH h 5 nap — c cy6TepMHHajiBHOH n;eHTpoMepoH.). Kapnoran 
oneHB 6 jih3ok k onncaHHOMy HaMH, tojibko cnyTHHK hcckojibko npynHee (okojio 
0.5 mkm). 

4) R. aragazi Grossh. 1948, ^okji. AH ApmCGP, 8,2 : 83. 8tot y3K03HAeMHHHBiH 
pH a H3 BecTeH tojibko H3 lOnmoro 3aKaBKa3bH c ropH Aparan;. 

H3 ^neHHbiH o 6 p a 3 e a: ApMHHCKan CGP, ropa Aparan;, 2800 m HaA 
, yp. m., 13 VI 1980, noceBHOH JNIs 621, H. AranoBa. 

A. A. TpoccreHM b 1948 r. npn onncaHHH R . aragazi Ha6jnoAaji tojibko ABeTymne 
pacTeHHH, H03TOMy He AaJi xapaKTepncTHKn hjioaob. Bee npoCMOTpeHHbie HaMH 
repSapHHe o6pa3n;Bi (Tep6apHH BHHa h HHCTHTyTa 6oTaHHKH AH Apmhhckoh CGP) — 
9 TO paCTeHHH B CTBAHH IJBeTeHHH. XoTH B HepBOOHHCaHBtH TpOCCreHM Ha3H- 
BaeT pacTeHHH 3Toro BHAa tojihmh, npn BHHMaTejiBHOM nccjieAOBaHHH thho- 
Boro MaTepnajia bhaho, hto h 3'7 pacreHHH 3 HMeioT onymeHne, 6oJiee 3aMerao bh- 
pan^eHHoe b BepxHen uacra ABeTOHOca. 

Hhcjio xpomocom AJifl R • aragazi onpeAejieHO A. H. norocHHOM h AP* (1969). 
KapnoTHn 3Toro BHAa H3yneH HaMH BnepBHe. Xpomocomh Mejrane. 06m;aH cyMMap- 
Han AJiHHa xpomocom A^nJioHAHoro Ha6opa — ot 40.22 ao 55.18 mkm, t. e. houth 
BABoe MeHbme, neM y npeABiAyninx Tpex bhaob (cm. pncyHOK, E \ Ta6ji. 2). CaMan 
KpynHan b Ha6ope — I MeTan;eHTpHnecKaH napa, II hjih Illnapa no BejmuHHe — 
Tonce MeTan;eHTpHK. OcTajibHbie napn 6ojiee acHMMeTpHHHH, oAHano BCJieACTBHe 
hx Majioro pa3Mepa, He3HanHTejiBHBix pa3JiHHHH no BejmuHHe Memjiy coceAHHMH 
napaMH h, bhahmo, A0$$epeHn;HaJiBHOH cnHpajiH3an;HH HAeHra<|)HKan;HH oTAejibHHX 
nap HeB03M0>KHa. Pa3JiHnaioTCH ABe TeJion;eHTpHnecKHe napbi. Y oahoh napH Ha- 
■SjiioAaJiacb hhtb Ha kopotkom mtene, h, TaKHM o6pa30M, eCTb ocHosaHHH cuHTaTB 
ee cny thhhhoh. y APyron napn tojibko Ha oahoh MeTa$a3HOH njiaCTHHKe mojkho 
6bijio paccMOTpeTb npHTHHyTBie cnyranKH, no-BHAHMOMy cjierKa npeBBimaiomHe 
no BejiHHHHe MajieHbKoe njieuo. 

OScyacABHne 

H3 H3yHeHHbtx HaMH bhaob nepBBie A®a othochtch, corjiaCHo abJibhhio Davis 
(1960), k cepHH Rhizomatosi, hjih rpynne A (Davis, 1965), — c yAJiHHeHHHMH 

r0pH30HTaJIBHHMH HJIH KOCHMH K0pHeBHIIi;aMH, a A®a APyrHX (R. bulbosus ssp. 

aleae h R . aragazi) — k cepnn Praemorsi (Davis, 1960), hjih* rpynne B (Davis, 
1965), — c KOpOTKHM HpHMBIM KOpHeBHIljeM. Bee HCCJieAOBaHHbie BHAH HMeiOT 
AHHJiOHAHoe hhcjio 2n=16, t. e. ocHOBHoe hhcjio x=8. 

Goepfert (1974) yKa3biBaeT, hto b oranuHe ot jiiothkob (h3 ceKijAH Ranunculus) 
c ochobhbim hhcjiom x=7, Korapbie nacTO TpyAHo pa3AejiHTb Ha yKa3aHHBie Bbnne 
ABe cepHH H3-3a KopHeBHm; nepexoAHoro rana, jiiothkh c ochobhbim hhcjiom x=8 
nerao abjihtch Ha cepnn Rhizomatosi h Praemorsi . Ilpn 3tom Goepfert (1974) oTMe- 
naeT HHTepecHyio ocoSchhoctb: npeACTaBHTeJin o6enx cepHH — caJihhhbim h c ko- 
Potkhm KopHeBHm;eM, o6jiaAaioin;He ochobhbim hhcjiom x=8 (b oTJiHnne ot bhaob 
c x=7), HMeioT onymeHHoe n;BeTOJio>Ke. no ero mhchhio, 3tot npn3HaK MonceT 
6bitb CKoppejinpoBaH c ochobhbim hhcjiom xpomocom b ceKn;HH. 

B H3yneHHOM HaMH MaTepnajie mojkho Ha6jii0AaTB 3Ty 3aKOHOMepHOCTB y npeA- 
OTaBHTejien cepHH Rhizomatosi — R. cappadocicus h R. oreophilus, a TaKH^e y nccjie- 
AOBaHHHX paHee R. caucasicus Boiss., i?. dissectus Bieb., R . crimeus Juz. (AranoBa, 
1981) h y bhaob cepnn Praemorsi — R. bulbosus ssp. aleae h R . aragazi , a TaKH<e 
y R. neapolitanus Ten., R. repens ^L., R. nemorosus DC. (AranoBa, 1981) h i?. po¬ 
ly anthemos (AranoBa, TpH<|), 1982). 

Kan noKa3aji'M. Kurita (1966), bhah Jiiorana c ochobhbim uhcjiom x=8 HMeiQT 
6 ojiee cJioncHHe Kapnoranbi, ne m bhabi c x=7. Pa3JiHHHH MencAy bhabmh, HMeioin;HMH 
ocHOBHoe uhcjio x=8, 3 aKJnonaiOTCH b pa3JiHUHHX no pa3Mepy xpomocom (Kurita, 

, 1957, 1958), npn 3tom npeo6jiaAaiOT bhabe, c KpynHBiMH xpoMocoMaMH — ohh co- 

^CTaBJIHIOT doJIBHIHHCTBO. Topa3AO MeHbme BHAOB c MeJIKHMH XpOMOCOMaMH. KpOMe 


1355 



Toro, pa3JiH^HH MoryT nacaTBca ofaqen CTpyKTypti Kapnorana, t. e. onpe,a;ejieHHoro 
cooTHomeHHH b Ha6ope CHMMeTpHUHHX h acHMMeTpnuHBix nap. I the, no Kurita 
(1961), xapaKTepn3yeTcn 4 napaMH xpomocom c Me^naHHon hjih cy6Me,o;HaHHoii 
nieHTpoMepon n 4 napaMH xpomocom c cy6TepMHHajiBHon ijeHTpoMepon. K 3TOMy 
rany mo>kho OTHecra nccjie,n;oBaHHBiH hbmh KapnoTHH R. cappadocicus. Corjia- 
cho Goepfert (1974), I thh, kotopbih BCTpenaeTCH He tojibko b 4 ceKijHnx 
pofla Ranunculus L. (Kapoor, Love, 1970), ho TanjKe y po^a Trautvetteria Fisch. 
et Mey, — MeHee npoflBHHyTBin, aHijecTpajiBHBiH ran, no KpanHen Mepe y jiiothkob. 
Ecjih 3to npe^nojio>KeHHe npaBHJiBHo, oho corjiacyeTca c npeflCTaBJieHneM o R . cap¬ 
padocicus KaK O peJIHKTOBOM BHfle. 

II ran (Kurita, 1961) xapaKTepn3yeTCH npeo6jia < n,aHneM b Ha6ope acHMMeTpnuHBix 
xpomocom c cy6TepMHHajiBHon n;eHTpoMepon (hhtb nap), b to BpeMH nan chmmot- 
PHBHHX — TOJIBKO TpH HapH. K 3TOMy THHy M02KH0 OTHeCTH KapHOTHH R. bulboSUS 
ssp. alefle. 

B to 5Ke BpeMH TpyflHo othccth k KaKOMy-Jin6o H3 ^syx thhob KapnoTHni?. oreo- 
philus , HMeioin;Hn b Ha6ope 3 MeTan^eHTpHaecKne n 2 cy6MeTan;eHTpHuecKHe napBi. 
IIo-BH^HMOMy, KJiaCCH(|)HKan;HH KapHOTHHOB JIIOTHKOB C OCHOBHBIM HHCJIOM X = 3 
Hy^aeTcn b 6ojiee ^eTajiBHon pa3pa6oTKe, bo3mo>kho, c yaeTOM ancjia cnyTHHUHBix 
xpomocom b AHHJioHflHOM HaSope. ^to KacaeTca R. aragazi, to 3tot pe,n;KHH bhco t 
KoropHHH 3H,n;eMHK c He6ojiBmHM apeajiOM OTjinaaeTCH oaeHB MeJiKHMH xpomoco- 
MaMH. 06m;aH fljimia xpomocom flHHJioHflHoro Ha6opa y 3Toro BH,n;a He tojibko 3Ha- 
HHTejiBHo MeHBme, ue m y ftpyrnx H3yuaBmHxcH bh^ob, ho flange MeHBme, ue m y pa- 
Hee Hccjie,n;oBaHHHX R. caucasicus (78.30 mkm) h R. dissectus (61.54 mkm). y bh^ob 
THHOBOH CeKH^HH MBI BHepBBie Ha^JIIOflaeM TaKHe MeJIKHe XpOMOCOMBI. 

IIo MHeHHio Kurita (1961), yMeHBineHHe xpomocom — npH3HaK, nojiyuemiBiil 
b xo,n;e 3bojhoh;hh BH,n;a; npn cpaBHeHHH 6jih3khx bh^ob c o^HHaKOBBiM hhcjiom 
XpOMOCOM M05KH0 HOJiaraTB, HTO 3TO Hp0H30HIJI0 ^JiarO^apH 6oJiee KOMHaKTHOH 
KOHji;eHcan;HH xpomocombi h cjia6oMy yMeHBmeHHio xpoMamHa. IIo-BH/tHMOMy, 
y R. aragazi MejiKne xpomocombi — pe3yjiBTaT o6ni;eH 3bojhoh;hohhoh npoftBHHyTo- 
cth TaKCOHa, KaK h MajiBie pa3MepBi pacTeHnn, He6ojiBmoe hhcjio mcjikhx, chjibho 
pacceaeHHHX npHKopHeBBix jihctbcb, pe,n;yKn;HH ancjia njBeTKOB ,n;o o,n;Horo. 
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XL XL XIXaMpoB 

AHT3KOJXOm i XECKOE XXCCJXEflOBAHHE TPEX BH^OB POftA 
CEBATOPHTEEUM {CEBATOPHTEEACEAE)} 

I. I. S H A M|R 0 V. ANTNEGOLOGIGAL INVESTIGATION OF THREE SPECIES OF THE GENUS 
CERATOPHYLLUM ( CERATOPHYLLACEAE) 

npeflCTaBJieHti pe3yjiBTaTti aHTBKOJiornnecKoro HCCJieflOBaHHH Tpex bh,p;ob pofla Ceratophyl* 
lum. IIpocJie>KeH OHToreHe3 JKeHCKoro n;BeTKa h BBiHBJieHBi ocobeHHOCTH CTpoeHHH MyjKCKHx n >KeH- 
ckhx n;BeTKOB k MOMeHTy onBiJieHHH. IIojiyneHBi ,p;aHHbie no npopacTaHHio nBiJiBn;Bi Ha ncKyccTBeH- 
hoh HHTaTejiBHOH cpe,n;e h onpe,p;eJieHa CTeneHB ee $epTHJiBHOCTH. OOcyjKflaiOTCH neKOTopbie ac- 
neKTBi n;BeTeHHH h njioflOHomeHHH b cbh3h c aKOJiornnecKHMH ycJiOBHHMH. 

npe,n;cTaBHTejiH ceM. Ceratophyllaceae BCTpenaiOTCH b npecHHX Bo;n;oeMax Bcero 
3eMHoro mapa. Han6ojiBinee pacnpocTpaHeHne HMeeT Ceratophyllum demersum — 
paCTeHHe-KOCMOHOJIHT. POrOJIHCTHHKH OTHOCHTCH K MHOrOJieTHHM HOflBOftHBIM Tpa- 
BaM, JiHineHHHM KopHen. 3aKpemteHHe hx b aohhom cy6cTpaTe ocymecTBJineTCH 
c noMom;Bio hhjkhhx MyTOBOK jiHCTBeB. ^jih hhx xapaKTepHBi pa3,n;e.JiBHono.jiBie 
n;BeTKH, njieHHCTBie CTe6jiH h jihctbh, pa3^ejieHHBie Ha jimieHHBie flojin. ycTBHija 
OTcyTCTByioT. KcHjieMa pe,n;yii;HpoBaHa. Bee penpo,n;yKTHBHBie npoijeccBi nponexo- 
.Hht no3 bo,h;oh. 

B cbh3h c bbicokoh cnen;Ha.JiH3aii;HeH, o6ycjiOBJieHHon noflBOflHBiM o6pa30M 
>kh3hh, 6ojibihoh HHTepec npe^CTaBJineT H3yneHne 3KOJiorHH onBDieHHH h njio,n;oHo- 
meHHH porojmcTHHKOBHX. HMeiomHecH b jinrepaType jjaHHBie CBHfleTeJiBCTByioT 
06 HX peflKOM HjBeTeHHH H HJIO^OHOmeHHH, HTO CBH3aHO, iepOHTHO, C OTCyTCTBHeM 

onTHMajiBHHX ycjioBHH (Guppy, 1894; Arber, 1920; Muenscher, 1940; Meissner, 
1954, n ,n;p.). MexaHH3M onHJieHHH y C. demersum Majio H3yneH (Ascherson, 1871; 
Ludwig, 1881; Roze, 1892, h ,n;p.). 

PaHee mh npuBO^njin ^aHHBie, KacaiontHecH aHT3KOJiornH 3 thx pacTeHnn (IIIaM- 
Pob, 1980). 8M6pnojiorHuecKoe nccjieflOBaHne (Eararmia h ^p., 1980, 1982; EaTBi- 
rHHa, IIIaMpoB, 1981a, 6; IIIaMpoB, 1981) ho3bojihjio bhhbhtb oco6eHHocTH pa3BH- 

THH H CTpoeHHH HBIJIBHHKOB H CeMHHOUeK, HTO flajIO B03M0>KH0CTB HOHHTB H o6t»HC- 
hhtb HenoTopBie acneKTH npon;ecca onHJieHHH. 

B HacTonin;eM coo6m;eHHH npnBe,n;eHH /jaHHHe no n;BeTeHHio Tpex bh^ob porojracT- 
HHKa H3 pa3JiHHHHX MecT o6nTaHHH, no npopam;HBaHHio hhjibijbi Ha HCKyccTBen- 
hoh nHTaTejiBHOH cpe,n;e, no npon;eccaM onHJieHHH h onjioflOTBopeHHH, Ha ocHOBaHHH 
KOTopBix o6cyjKfleHH BonpocH HJioflOHomeHHH.j 

MaTepnaji h MeTo^mca nccjie^OBaHHH 

06T»eKTaMH HCCJie,n;o£aHHH 6 hjih Tpn BH,n;a porojincTHHKa: Ceratophyllum de~ 
mersum , C. pentacanthum, C. submersum. MaTepnaji co6paH b reneHne 1978— 
1980 it. b MecTax ecTecTBeHHoro npon3pacTaHHH b JleHHHrpaflCKOH (npyun IlaB- 
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jioBCKoro napna) h XapbKOBCKon (cTapnija p. Y^bi okojio hoc. IlecoHHH) oSjiacTHx, 
b AcTpaxaHCKOM n XonepcKOM (BopoHe>KCKOH o6ji.) rocyzjapcTBeHHtix 3anoBe^HH- 
Kax. 

H3y^eHHH 3M6pHOHajiBHtix CTpyKTyp Spajin MyjKCjme h nceHCKne ijBeTKH 
Ha pa3HHX CTa^HHX pa3BHTHH. MaTepnaJI $HKCHpOBaJIH B CMeCH FAA (70% 3THJIO- 
bbih cnHpT, jieflHHan ykcycHan KncjiOTa h $opMajiHH b nponopijHH 100 : 7 : 7) h 
o6pa6aTHBajiH no o6in;enpHHHTOH n;HT09M6pHOJiorHHecKOH MeTojjHKe (IIpo3HHa, 
1970). ToJim;HHa cpe30B 10—20 mkm. IIpenapaTbi oKpaniHBajin ca$paHHHOM no 
Kap™cy, (JyHKCHH-cepnHCTOH khcjiotoh no OejiBreHy c no^KpacKon ajnjHaHOBHM 
chhhm n CBeTJiBiM 3eJieHi>tM. Hajinane khcjibix Mynonojincaxapn^OB b naHajie 
CTOJi6nKa bbihbjihjih ajin;HaHOBBiM chhhm (Steedman, 1950). OeprajiBHocTB ntiJibijbi 
onpe,n;ejiHJiH no MeTOflHKe J[. A. TpaHKOBcnoro (1929, cm. IlaymeBa, 1970) b ycJiQ- 
bhhx nyjiBTypBi in vitro. B nanecTBe HCKyccTBeHHon nHTaTeJiBHOH cpe/jbi ncnojiB3o- 
b a Jin Bo;n;y n pacTBopBi caxapo3Bi pa3jmnnoH KOHi^eHTpaiptH (2.5, 5, 10, 15, 20, 
40%). IIocKOJiBKy b pacTBopax c co^epBKaHHeM caxapo3H, paBHBiMl5% h 6oJibme, 
nponcxoflHJio pa3pymeHHe HbiJibijeBbix 3epeH, b flajiBHenmeM Tanan cpe^a 6biJia 
HCKJiioneHa H3 Hccjie/jOB.aHiiH. IIpopamHBaHHe npoH3BO,n;HJiH npn KOMHaTHon TeM- 
nepaType (okojio 18°G) h b TepMonaMepe (25—26 °C). IIojiyneHHBie ntiJibii;eBbie 
Tpy6nn oKpamHBajiH an;eTOKapMHHOM. Totobhoctb pbiJibija k onHJieHHio bhhb- 
jihjih c noMom;Bio 1—2% pacTBopa nepMaraaiiaTa najinn (Robinsohn, 1924). Ph- 
<iyHKH BBinoJiHHJin c npHMeHeHHeM pncoBajiBHoro annapaTa PA-4 Ha MHKpoCKone 
MBB-1A. 

Pe3yjibTaTbi HCCJie^oBamm 

I^BeTeHne h o n li ji e h h e. B JiHTepaxype por ojihcthhkh onpe^ejinioT 
kan pas^ejiBHonoJiBie, oftHOftOMHbie pacTeHnn c o^hhohhbimh njBeTKaMH. PaHee 
(IIIaMpoB, 1980) mbi yKa3HBajiH, hto Mynccnne ijBeTKH pacnojiaraiOTcn name no 
^Ba b o^hom y3Jie. B flajibHenmeM bhhchhjiocb, hto Tanan oco6eHHocTb npHCym;a 
BceM H3yneHHBiM HaMH BHflaM, h, TaKHM o6pa30M, .naBan xapaKTepncTHKy ceM. Ce - 
ratophyllaceae h po,n;y Ceratophyllum , cjie^yeT yKa3HBaTB b nanecTBe o;n;Horo H3 
npH3HaKOB HajmnHe npeHMym;ecTBeHHo ftByx MynccKHX ijBeTKOB b na3yxe oahoh 
MyTOBKH jiHCTBeB. JKeHCKne n;BeTKH, Kan npaBHJio, o/jHHOHHbie. 

B MaTepnajie H3 Xonepcnoro 3anoBe,n;HHKa OTMeneHBi cjiynan naxonc^eHnn 
b o^hom y3Jie flByx bkohckhx, >KeHCKoro h Mynccnoro (1—2 cjiynan Ha pacTeHne), 
pe>Ke Tpex MyBKCKHX ijBeTKOB. 

I^BeTKH porOJIHCTHHKOB He6oJIBDIHe (1. 5X2.0 mm), 6oKaJIOBH,n;HOH (JopMH. Oko- 
jion;BeTHHK npocTon, coctoht H3 10 jihctohkob 6jie;n;Ho-3eJieHoro n;BeTa. rHHerjeii 
MOHOMepHO-anoKapnHHH (TaxTa,n;>KHH, 1964). B aH^poijee 15 — 20 ch^hhhx TbriHHOK, 

Hccjie,u;oBaHHBie bh^bi o6hjibho pacTyT b HerJiy6oKHx CTapnijax, b^ojib 6eperoB 
MejiKHX npyftOB h 03ep, 3apocmHX nacTyxon, cycakoM, oconaMH b KOMnjieKce 
e ajiofteen h phckoh. I^BeTemie n rnioflOHomemie o6bihho Ha6jijEo;n;ajiHCb y pacTeHnn, 
3aKpenJieHHBix b .hohhom cy6cTpaTe h o6pa3yioiii;Hx He6ojibnrae rpynnBi Ha rjiy- 
6mie 25 — 30 cm. 

B XapBKOBCKOH H BopOHOKCKOH oSjiaCTHX HanaJIO Il^BeTeHHH porOJIHCTHHKOB 
OTMeneHO b KOHn;e hiohh, MaccoBoe n;BeTeHHe — b nepBBix nncjiax hiojih. R Jlemra- 
rpa^CKOH o6ji. nepBBie n;BeTyin;He pacTeHnn C. pentacanthum o6Hapyn«eHBi b Hanajie 
hiojih, MaccoBoe n;BeTeHHe — b cepeflime 3Toro Mecnn;a. 

^eTajiBHoe Ha6jno,n;eHHe npoBe^eHo 3a n;BeTeHHeM C. demersum b XonepcKOM 3a- 
HOBe^HHKe. Hhcjio MyjKCKHX h nceHCKHx n;BeTKOB b nepnofl n;BeTeHHH npnMepHo 
o^HHaKOBO h cocTaBJineT 10—12 KajK^oro nojia b Hanajie n;BpTeHHH n 25 — 30 b momoht 
MaccoBoro iijBeTeHHH. I^BeTKH o,n;Horo pacTeHnn Haxo,p;HTCH Ha pa3HBix CTa^nax 
pa3BHTHH. CoOTHOmeHHe JKeHCKHX HjBeTKOB CO 3peJIBlMH 3apo,0;BimeBH[MH MenmaMH 
h My>KCKHx co 3pejiOH nHJiBn;oH b xo^a itBeTeHHH 3Toro BH,n;a H3MeHaeTCH. B Hanajie 
rjBeTeHHH hhcjio n;BeTKOB o6oero nojia He3HawreJiBH0 (1 — 2). Bo BpeMH MaccoBoro' 
HjBeTeHHH HHCJIO JKeHCKHX HjBeTKOB COCTaBJIHCT 9 — 10, My>KCKHX — 4 — 5 Ha QftHO 
pacTeHne. 

OraocHTeJiBHo flByx ftpyrnx H3yneHHBix bh^ob porojincranKa cjie^yeT oTMe- 
THTb, HTO HHCJIO Il^BeTKOB BO BpeMH IljBeTeHHH y HHX BapBHpyeT B 3aBHCHM6CTH OT 

MecTa npoH3pacTaHHH. O^Hano oho 3HannTeJibHo MeHbme, neM y C. demersum 
H3 Xonepcnoro 3anoBe,n;HHKa. 
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B JimepaType oTcyTCTByiOT ,n;eTaJiBHBie .naHHBie, KacaiomnecH 0HT0reHe3a men- 
cKoro n;BeTKa h ero coctohhhh k MOMeHTy ontiJieHHH y npeflCTaBHTejieH po,n;a Cera - 
tophyllum. B cbh3h c 3thm mbi H3ynHJiH pa3BHTHe nceHCKoro ijBeTKa, HaHHHaH 
c 6yTOHOB pa3MepoM b 0.1 mm. npHMopflHH e/jHHCTBeHHoro HJioflOJiHCTHKa b tbkhx 
6yTOHax cjierna pacmnpeH b ocHOBaHHH, ero npaa enje He coMKHyTti h hx poct npo- 
hcxo^ht HepaBHOMepHO. EojiBmee pa3pacTaHne CHanajia o6Hapy>KHBaeTCH c BeH- 
TpajiBHon, a 3aTeM Bcer,n;a c ftopcajiBHoii ctopoh (pnc. 1, 1 — 4). Tanon xapaKTep 
pocTa KpaeB njioflojiHCTHKa coxpaHneTCH b flajiBHenmeM (pnc. 1, 5—9). HaKOHen;, 
OHH CMBIKaiOTCH, HHJKHHH HaCTB HJIOflOJIHCTHKa ,Ii;H<J)(f)epeHIi;HpyeTCH B 3a- 
bh3b HHn;eBH l n;HOH $opMBi, b KOTopon o6bihho pa3BHBaeTca o,n;Ha opTOTpoimaa, 
KpaccHHyn;ejiJiHTHaH ceMHHOHKa c o^hhm HHTeryMeHTOM. HMeeTca ctoji6hk, BHyTpa 
KOToporo npoxo^HT KaHaji (pnc. 1, 10). 

Ha CTa,n;HH co3peiaHHH 3apo,n;BimeBoro Memna (ijBeTOK pa3MepoM 1.5 — 2.0 mm) 
b ^HCTajiBHOH aacTH njio,n;ojiHCTHKa BBiHBJineTCH >Kejio6oK, pacmnpeHHHH b ocHOBa- 
hhh (pnc. 1, 9, p). BHCTHjiaioin;He ero KJieTKH .hobojibho KpynHBie, npHMoyrojiBHon 
$opmbi (pnc. 1, 11). Bbihbjicho, hto noBepxHocTB >KeJio6Ka, 3a HCKJHoaeHHeM ero 
anHKajiBHOn bohbi, cnoco6Ha BoenpmmMaTB nHJiBn;y. TaKHM o6pa30M, flHCTajiBHan 
aacTB njio,n;ojiHCTHKa porojiHCTHHKa npeflCTaBJineT co6oh pBiJiBije. Cjie,n;yeT no^epK- 
HyTB, hto CTeneHB pa3BHTHH pBiJiBn;a BapBnpyeT. y C . submersion mbi Ha6jno,n;ajiH 
cjia6o BBipajKemioe pBiJiBije. B TaKOM cjiynae 6ojiBiHHe pa3Mepn HMeji ctoji6hk. 

nojioHOTrejiBHaH peaKijHH pBiJiBijeBOH noBep^xHocTH Ha pacTBop nepMaHraHaTa 
najiHH BBiHBJineTCH co CTa,n;HH 2-H,n;epHoro 3apo3BimeBoro Memna (pnc. 1, 8, p). Ee 
choco6hoctb BocnpnHHMaTB HHJiBn;y o6Hapy>KHBaeTCH k MOMeHTy C03peBaHHH 3apo- 
^HineBoro Memna h .hjihtch ^obojibho ;n;ojiro. /JonoJiHHTejiBHBie miJiBijeBBie Tpy6KH, 
pacTymne no KaHajiy CTOJi6HKa, Ha6jno,n;ajiHCB Ha nepBLix CTa^nax pa3BHTHH 3apo- 
flBima. / 

B JKeHCKOM HjBeTKe K MOMeHTy OHBIJieHHH II3MeHHeTCH HOJIOJKeHHe CTOJlSHKa 
n pBiJiBn;a. B Hanajie pa3BHTHH ohh p&cnojiaraioTCH Tan, hto hx npo,n;oJiBHBie och 
coBna^aioT (pnc. 1, 6 — 8 ). B flajiBHenmeM HanHHaeTCH H3rn6aHne pBiJiBija b HanpaB- 
jieHHH och CTe6jiH, b pe3yjiBTaTe nero oho 0Ka3BiBaeTCH o6pani;eHHHM Been nosepx- 
hoctbh) >Kejio6Ka BBepx h b MecTe nepexo,n;a b ctoji6hk o6Hapy>KHBaeTCH KaHaji 
(pnc. 1, 9, 10). 

JKeHCKHe ii;BeTKn, iHaxoflHmnecH b pa3HHX y3Jiax oftHoro pacTeHHH, pacnojia- 
raiOTCH no OTHomeHHio flPyr k .npyry npn6jiH3HTeJiBH0 no,n; yrjiOM b 90°. npn 3tom 
pHJIBH;a OKa3BlBaiOTCH B pa3HBIX HJIOCKOCTHX, TETO OHeHB BBJKHO .HJIH OCymeCTBJieHHH 

npon;ecca OHBIJieHHH. 

PaCCMOTpHM TenepB OCo6eHHOCTH CTpoeHHH HBIJIBHHKOB K MOMeHTy OHBIJieHHH. 
no Mepe C03peBaHHH b Bepx-Hen nacTH h Bonpyr npoBO,n;Hin;ero nyana CBH3HHKa 
HBiJiBHHKa npoHexo^HT o6pa30BaHHe B03ji;yinHBix hojioctoh (pnc. 2, 1 ). Tbihhhkh, 
B HBIJIBHHKaX KOTOpHX HMeeTCH 3peJiaH 2-KJieTOHHaH HHJIbn;a, OTpBIBaiOTCH 3aTeM 
ot n;BeTOJio>Ka n;BeTKa h BCHJiBiBaioT Ha noBepxHocTB bo^bi. B TaKOM B3BemeHHOM 
COCTOHHHH OHH HaXO^HTCH OT 6 £0 24 H, HOCJie Hero HBIJIBHHKH BCKpBIBaiOTCH. MeCTH 
BCKpBIBBHHH B HBIJIBHHKaX BCerfla o6pam;eHBI K HOBepXHOCTH BOAH. H TaKHM o6pa30M 
BHCBoSo^HBinaHCH HBiJiBH;a nona,n;aeT Henocpe,a;cTBeHHo b BO,n;y h Me,n;jieHHo onycKa- 
eTCH Ha pBiJiBn;a >KeHCKHx n;BeTKOB. Cjie,n;yeT otmcthtb, hto HHor,n;a BCKpBiBaPine 
HBIJIBHHKOB OT^eJIBHBIX HapyjKHHX TB1HHHOK Ha6jHO l Ii;aeTCH em;e BHyTpn HjBeTKa 

(IIIaMpoB, 1981). 

npon;ecc onjioflOTBopeHEH. B cbh3h c (JaKTOM pe,n;Koro hjio^o- 
HomeHHH poroJiHCTHHKOB npoBe^eHo onpe,n;eJieHHe CTeneHH $epTHJiBH 0 CTH hhjibii;bi. 
y C. pentacanthum h C. submersum nepBBie npH 3 HaKH npopacTaHHH hhjibh;bi 06 - 
Hapy>KHBaioTCH nepe3 30—45 mhh nocjie ee noMem;eHHH Ha HCKyccTBemiyio niiTa- 
TejiBHyio epe^y. npopacTamie HanHHaeTCH c pa36yxaHHH HBiJiBn;eBoro 3epHa h bbi- 
xo,n;a nHJiBn;eBOH TpySKH H3 anepTypBi (pnc. 2, 2 , 8 ). TeHepaTUBHaH KJieTKa h H^po 
BereTaTHBHOH kjictkh b 3pejiOM 2-KJieTOHHOM HBiJiBH;eBOM 3epHe pacnojiaraioTCH 
b n;eHTpe. K MOMeHTy BHXo,n;a nHJiBn;eBOH Tpy 6 KH h Ha nepBBix 3 Tauax ee pocTa ohh 
nepeMeni;aiOTCH b CTopoHy anepTypBi, a 3aTeM — b HanpaBJieHHH kohhhkb HBiJiBu v e- 
boh Tpy 6 KH. B HBiJiBH;eByio Tpy 6 ny nepBBiM bxoaht H,n;po BereTaTHBHOH KJieTKH 
(pnc. 2, 3 — 11). 06pa30BaHne cnepMHeB nponcxo^HT nocjie ,n;ocTH>KeHHH nBiJiBn;eBOH 
Tpy 6 KOH ajihhh okojio 0.2 mm. HaH 6 ojiBmaH ee AJiHHa npn npopanjUBaHHH sa hc- 
KyccTBeHHOH HHTaTejiBHon epe^e cocTaBJineT 1 mm npn mnpHHe. 0.01 mm. B xo^e 
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Phc. 1. Pa3BHTHe njio^ojiHCTHKa h ceMflno^KH yjBHflOB ^o-p^Ceratophyllum^iipoj^o jibhbih cpe3). 

1—10 — C. pentacanthum ; 11 — C. demsrsum. 8, p — ooJiacTb p&uibija, OKpamaBaiomaHCH b TeMHbift ijBeT pao 
tbopom nepMaHr^HaTa Kajma; 9, p — nonepsqHoe ceq3Hne pwjibi^a, BnaeH >nejio5oK; 3M — 3apoflHmeBbiii Me- 
moK, u — HHTeryMeHT/, nn — npoBOffamwii nyqoK, k — Kalian b CTOJionKe; 11, a — s — nocjienoBaTejibHbie no- 

nepeqHbie cpe3bi qepe3 pwjibi^e h ctojiShk. 


pocTa b nHJibn;eBOH Tpy6Ke bbihbjih6tch KpaxMaji, KOJiHnecTBO KOToporo nocTeneHHo 
yMeHblnaeTCH. B npoijecce npopacTaHHH b HenoTopbix nbiJibijeBbix TpySnax OTMe- 
qeHH KajiJio3Hbie npo6KH, conpoBO/KflaiomnecH B3,n;yTHHMH (pnc. 2, 6 ). 

BnJia BHHBJieHa onTHMaJibHan HCKyccTBemiaH nnraTeJibHaH cpe^a .hjih npo¬ 
pacTaHHH nHJibn;bi. IIpeflBapHTejibHoe uccjieflOBaHHe noKa3ajio HajiHHHe b naHajie 
CTOJi6nKa cjih3h, co^ep>Kain;eH BenjecTBa yrneBO^HOH npnpoflbi, KOTopue, ho-bh^h- 
MOMy, npHHHMaiOT caMoe Henocpe^cxBeHHoe ynacrae b npopacTaHHH nbuibijbi h 
pocTe nHJibri;eBbix Tpy6oK b ecTecTBeHHbix ycjiOBHnx. B cbh3h c 9thm ^jih npopanjH- 
BaHHH nbiJibijbi 6 hjih b3htbi BO,n;a h pacTBopbi caxapo3H pa3JiHHHOH KomjeHTpanjHH. 
JJjih nbtjibijbi C. pentacanthum jiynniHMH 0Ka3ajincb BO^a h 2.5% pacTBop caxapo3bi, 
C. submersum — 5% pacTBop caxapo3bi. V C. submersum npopacTaHne nbuibijH 
b BO,n;e 6biJio MeAJieHHHM, Tor,n;a KaK b 5% pacTBope caxapo3bi cnopocTb npopacTaHHH 
yBejiHHHBajiacb BflBoe. 
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Phc. 1 (npodojiofcenue). 


IlHJiLijeBHe 3epHa hohth He npopacTajin, ecjin npopanpiBaHHe npoBOftHJiocB 
<npn TeMnepaType okojio 18° C. Tan, y C. pentacanthum b BO^e npn TeMnepaType 
18° nepe3 4 n Ha6jno,n;ajiocB jihihb pa36yxaHne HBiJiBijeBBix 3epeH, Tor^a nan b Bo^e 
b ycjiOBHHX TepMonaMepH npn TeMnepaType 25—26° — o6pa30BaHne HBUiBijeBBix 
Tpy6oK, ^JiHHa KOTopH?: cocTaBJiHJia b cpe^HeM 0.5 mm. 

Choco6hoctb hhjibijbi npopacTaTB Ha HCKyccTBeHHOH nuTaTejiBHon cpe,n;e ho3bo- 
jinjia HaM onpe^ejiHTB CTeneHB ee $epTHJiBH0CTH. y C. pentacanthum (JleHHHrpa^- 
€Kan o6ji.) b 2.5% pacTBope caxapo3H nepe3 4.5 n o6bihho npopacTajio okojio 80%, 
y C. submersum (BopoHenccKan o6ji.) — b cpe,n;HeM 85% hbuibijbi. 

y C. pentacanthum o6Hapy5KeHBi aHOMajiBHBie HBiJiBijeBHe 3epHa, KOTopne 
He npopacTaioT. Ohh KpynHee hopmbjibhbix, 6e3 npaxMajia h co,n;ep>KaT 2, 4 h 8 n^ep 
pa3JiHHHon BeJiHHHHH (pnc. 2. 12 — 15 ). IIhjibhhkob c Tanoro po,n;a aHOMajiHHMH 
b pa3BHTHH nHJiBn;H oTMeneHo cpaBHHTejiBHo Majio. O^HaKo hhcjio nHjiBn;eBBix 3epeH 
<C HapymeHHHMH COCTaBJIHJIO B Ka>K^OM HBIJIBHHKe OKOJIO 30—35%. 

Bhjio npoBe^eHO Ha6jii03eHHe 3a npopacTaHneM hhjibijbi, nonaBmen Ha pBiJiBije. 
II&iJiBija npoxo,n;HT no 5Kejio6Ky b HanpaBJieHHH KaHajia, r,n;e h npopacTaeT. KaHaji 
s CTOJi6nKa y H3yHeHHBix bh^ob porojincTHHKa 3anoJiHeH cjih3bio, co,n;ep>Kain;eH Kncjiue 
MyKonoJincaxapH^H. IlHJiBn;eBaH Tpy6na (nHor^a hx hcckojibko) pacjeT no Ka- 
Hajiy bhh 3. Ilepefl BXoncAeHneM b hojioctb 3aBH3H b Hen o6pa3yioTCH cnepMHH, ko- 
Topue, KaK h b ycjiOBHHX in vitro, b npon;ecce Bcero pa3BHTHH Haxo^HTCH 3a HflpoM 
BereTaTHBHOH KJieTKH. rtona^an b hojioctb 3aBH3H, HHJiBu;eBaH Tpy6Ka npoxoftHT 
Me>KHy ee ctchkoh h HHTeryMeHTOM k MHKponnjie (pnc. 3, 1 ). B ceMnnoHKe k mo- 
MeHTy onJioAOTBopeHHH yme HMeeTcn npejiBin 3apoflBHneBHH MemoK Polygonum- 
Tnna. B n;eHTpajiBHOH KJieTKe npoH3omjio cjinnHHe hojihphhx nflep. IlHJiBijeBaH 
Tpy6Ka, boh^h b MHKponnjie, paCTeT no Men^KJieTHHKaM KJieTOK HyrjejiJinpHoro 
wojinanKa h HHJKejieHKamHx cjioeB napneTajiBHOH TKaHH. BHe^pnaCB b oflHy H3 


5 EoianireecKiiii JKypHaji, Na 10, 1983 r« 
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Phc. 2. IIbijibhhk Ceratophyllum pentacanthum nepefl BCKpHBaHHeM (1) (nonepeHHHH cpea); 
npopacTaHne iieijibii;ei h pocT nMJH>n;eBHx Tpy6oK Ha ncKyccTBeHHon nmaTeJibHOH cpefle (2 — 7 — 
pentacanthum; 8—11 — C. submersun) ; MHorOHflepHBie nBiJiBijeBHie 3epHa C. pentacanthum 

(12—15). 


5* 
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CHHeprn^, oHa H3JiHBaeT b Hee CBoe co^epneHMoe. BBiCBo6o,n;HBinHecH H3 Hee cnep- 
mhi o6Hapy>KHBaioTCH b npocTpaHCTBe Menc^y HHn;eKJieTKOH h n;eHTpajiBHOH KJieT- 
koh. 0,ii;hh H3 cnepMneB npoHHKaeT b HHijeK JieTKy , btopoh — b n;eHTpajiBiiyK> 
KJieTKy. 06a BCTynaiOT b KOHTaKT c hx H,n;paMH (pnc. 3, 2 , 3 ). ^BOHHoe onjio,n;oTBo- 
peHne npoHcxoflHT no npeMHTOTnnecKOMy rany. 

Bo Bcex ,3jieMeHTax 3pejioro 3apo^HmeBoro Memna HMeeTcn KpaxMaji, npnneM 
6ojiBme Bcero b Hnn;eKJieTKe n n;eHTpajiBHon KJieTKe. Bo BpeMH onjio,n;oTBopeHHH 
KpaxMaii ncne3aeT b cnHepm^ax n aHTHno,n;ax, a b HHijeKJieTKe n ijeHTpajiBHoii 
KJieTKe ero KOJinnecTBO yMeHBmaeTCH. Ilocjie omtoflOTBopeHnn b nepBHUHOH KJieTKe 
3HA0cnepMa n 3nroTe Ha6jno,n;aeTCH nocTeneHHoe yBejinneHne coflepneaHHH KpaxMajia. 

IIjio joHomeHEe, ILioftH y H 3 yneHHBix bh^ob porojincranKa HaxoftHTCH 
jih6o b BepxHen uacra CTe6jiH, jih6o Ha rpaHHije KOHTaKTa MynccKnx n neeHCKnx 
ipeTKOB, hto CBH3aH0 c pacnojionceHneM n;BeTKOB Ha CTe6jie (IIIaMpoB, 1980). Hhcjio 
3peJiHX njioflOB Ha o^hom pacTeHnn BapBnpyeT h cocTaBJineT 1—3 t pence — 4— 5 
y C. pentacanthum H3 JleHHHrpaflCKon o6ji. h C. demersum H3 XapbKOBCKOH o6ji., 
5 —6 — y C. submersum h 13—17 — y C. demersum h C. pentacanthum H3 Xo- 
nepcKoro 3anoBeftHHKa, 

Pa3JIHHHH B HHCJie HJIOflOB o6yCJIOBJieHBI 3KOJIOr^[HeCKHMH OCo6eHHOCTHMH MeCTa 
npoH3paCTaHHH, a TaKnee cocTOHHneM caMnx pacTeHnn. B XonepcKOM 3anoBe^HHKe^ 
r^e porojmCTHHKH o6pa3yiOT jjobojibho CoJiBinne CKonJieHHH h 3aKpenjieHBi, KaK 
npaBHJio, b .hohhom cy6cTpaTe, ^jih nx MecT o6nTaHHH bo BpeMH ipeTeHHH xapaK- 
TepHBi CTOHnan BO^a c TeMnepaTypon okojio 22 °C h .nocTaTOHHan o cb enjeHHO ctb* 
b TeneHne ahh. MecTa npon3pacTaHHH C. pentacanthum b JleHHHrpa^CKon h C. de¬ 
mersum b XapBKOBCKon o6jiacTHX c 6ojiee pacTHHyTBiM nepno^OM ijBeTeHHH xapaK- 
Tepn3yiOTCH He,n;ocTaTOHHOH o cb em;eHHO ctbk) h MeHBmen nporpeBaeMOCTBio bo^bi 
K MOMeHTy HjBeTeHHH. Pa3HBie BH^bl, HO-BHflHMOMy, Tpe6yiOT pa3JIHHHBIX OHTHMaJIB- 
hbix ycjiOBHH ^jih n;BeTeHHH h oHHJieHHH. Tan, b npy,n;ax IlaBJiOBCKoro napna (Jle- 
HHHrpa,n;cKaH o6ji.) pacTeT C. demersum , y KOToporo ijBeTeHHe He HaCjiio^aeTCH. 
OflHaKo 3th nee ycjiOBHH o6nTaHHH ho3bojihiot n;BeCTH h hjio^ohochtb C . pentacan¬ 
thum . 

B Tex MecTax o6nTaHHH, r,n;e oTcyTCTByiOT onTHMajiBHBie ycjiOBHH .hjih ijBeTeHHH 
h onBiJieHHH (6BiCTpoe TeneHne boabi, oAHHOHHoe npoH3pacTaHne pacTeHnn Ha 6 ojjb- 
hioh rjiy6nHe) r potojihcthhkh pa3MHoneaiOTCH BereTaraBHO. OTMeneHo, hto ecjin 
y porojmcTHHKOB o6pa3yeTCH He6ojiBmoe hhcjio abctkob, to Ha CTe6jie HMeeTCH 
mhoto b ereTaTHBHBix noneK. Ecjih nee ycjiOBHH o6nTaHHH hbjihiotch 6jiaronpnHTHBiMH 
^JIH HjBeTeHHH, HOHTH B KaHCflOM y3Jie paCHOJiaraiOTCH HjBeTKH. KpOMe TOTO, B 3KCTpe- 
mbjibhbix ycjioBHHx porojmCTHHKH MoryT pa3MHoneaTBCH, coneTan b ereTaTHBHBiij 
h hojioboh choco6h pa3MHonceHHH (BnjieHCKHH, JIaBpeHKo, 1926; 3o3, 1931; IIIaM- 
poB, 1980; I^BejieB, 1981). 

OScyjKfleirae » 

B JiHTepaType ijBeTeHHe h HJioAOHomeHne porojracTHHKOB oTMenaiOTCH kbk Kpairae 
pe^Koe HBJieHne. Bojibihhhctbo nccjie^oBaTejien (Guppy, 1894; Arber, 1920; 
Muenscher, 1940; KaAeH, 1953; Heglin et al., 1958; Julin, Luther,' 1959; Wood* 
1959, h ap.) o6t»hchhiot 3to TeM, hto .hjih n;BeTeHHH h njio,n;oHoineHHH npe^CTaBH- 
Tejien po,n;a Ceratophyllum HyncHa BHCOKan TeMnepaTypa. KpoMe Toro, hmciotch ,n;aH- 
HBie o tom, ; hto n;BeTeHHe nponcxo^HT jmmB b tom cjiynae, ecjm pacTeHnn 3aKpen- 
jieHBi b .hohhom cy6cTpaTe (Meissner, 1954) h npon3pacTaioT b CTonuen BO,n;e (Muen¬ 
scher, 1940). Hanra Ha6jiio l n;eHHH Bnojme corjiacyiOTcn c jiHTepaTypHHMH ,n;aHHBiMH. 
0,n;HaKO Ha n;BeTeHHe porojmcTHHKOB bjihhiot He tojibko BBimenepeuHCJieHHHe $aK- 
TopH. EojiBmoe 3HaueHne HMeiOT TaKnce, Tanne 3KOJiornnecKHe ycjiOBHH, KaK ray- 
6nHa h 0CBem;eHH0CTB MecTa o6nTaHHHHTO o6ctoht6jibctbo, o6pa3yioT jih ohh rpynnBt 

HJIH 3TO OAHHOHHBie paCTeHHH. 

IlepBHe Ha6jiio < n;eHHH 3a onBiJieHneM y C. demersum (Ascherson, 1871; Ludwig^ 
1881; Dutailly, 1892; Roze, 1892; Strasburger, 1902) noKa3ajm, hto 3to cjioncHBm 
npon;ecc, nponcxo3Hin;HH no^ bo^oh. O^haKO MexaHH3M OHHJieHHH hohth He H3y- 
uajiCH. Bbijio jihihb yKa3aHO, hto k MOMeHTy C03peBaHHH hbijibii;bi thhhhkh otph- 
BaiOTCH ot n;BeTOJionca n;BeTKa h BCHJiBiBaiOT Ha HOBepxHoCTB bo^h.. IIhjibhhkh 
BCKpBiBaiOTCH h HHJiBu;a onycKaeTCH Ha neeHCKne i^BeTKH* nona^aeT b KaHaji ctoji^ 
6nKa h npopacTaeT. 
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Mh BBIHBHJIH, HT0 3CKpHBaHHenHJIBHHK0B MOJKeT HpOHCXOflHTB B pHfle CJiyHaeB 
Henocpe,n;CTBeHHO em;e b UBeTKe. ^eTajiBHoe H3yneHHe reHe3nca nceHCKoro ijBeTKa 
no3BOJiHeT HaM tobophtb o HajiHHHH pnjiBija y porojiHCTHHKa, b to BpeMH nan b jih- 
TepaType 3 tot Bonpoc .HHCKyrapyeTCH (Roze, 1892; Strasburger, 1902; Skan, 1925; 
Jedrychowska, Sroczynska, 1934; Khadja, 1974, h aP-)- Ilepeft OHHJieHneM phjib- 
n;eBaH noBepxHOCTB CTaHOBHTCH choco6hoh BocnpnHHMaTB nBiJiBny. IIojiojKeHne 
pnjiBija H3MeHHeTCH Tan, hto ero >Kejio6oK OKa3HBaeTCH o6pam;eHHHM BBepx,. hto 
yBejiHHHBaeT BeponraocTB nona^aHHH hbijibijh. B tom cjiynae, Kor,n;a Ha CTe6jie 
HaXO^HTCH HeCKOJIBKO JKeHCKHX IJBeTKOB, rOTOBHX K OHHJieHHH), OHH paCHOJiaraiOTCH 

OTHOCHTejiBHO .npyr ,n;pyra no,n; yrjioM b 90°. Ilpn 3 tom hx pnjiBija 0Ka3HBai0TCH 
b pa3HHx hjiockocthx h He 3aKpBiBaiOT pyr spyra. 

Ha oHHJieHne bjihhiot ein;e HenoTopne hphhhhh — ckopoctb TeneHHH boah b mo- 
MeHT BCKpBIBBHHH HHJIBHHKOB H TyCTOTa HpOH3paCTaHHH TpaB. OnBIJieHHH) CHOCo6- 
CTByiOT CTonnan BO,n;a h CKyneHHOCTB pacTeHHH b jjbhhom MeCTe o6nTaHHH. HanepeHOC 
hhjibijh k hcchckhm n;BeTKaM OKa3HBaeT B03,n;eHCTBHe co6cTBeHHoe ^BHHceHne CTeS- 
jien pacTeHHH b TeneHne .hhh (Rodier, 1887, h;ht. ho: Knuth, 1899). 

8(J)(|)eKTHBHOCTB OHHJieHHH B ftaHHHX yCJIOBHHX CpeflH BHpa>KaeTCH BeJIHHHHOH 
3aBH3aBmHXCH ceMHH. KpoMe (JaKTopoB, onpe^ejiHioiniHX EenocpeflCTBeHHO Mexa- 
hh3m nona^aHHH hhjibijh Ha pjjjiBije, cjie^yeT ynecTB ein;e pa3JiHHHoro po,n;a Hapy- 
meHHH, Ha6jno,n;aioin;HecH b npon;ecce pa3BHTHH HHjiBHHKa. K hhm othochtch ,n;ere- 
Hepan;HH OT,n;ejiBHBix MHKpocnopoipnroB b n;eHTpajiBHOH nacTH rHe3,n;a nuJiBHHKa 
nepe;n; Meiio30M hbo BpeMH Hero, flereHepaipui nacTH hhjibijbi Ha oflHOKJieTOHHOH CTa- 
£hh, HajiHHne aHOMajiBHHX MHoronjjepHBix hhjibupbhx 3epeH (IIIaMpoB, 1982) w 
B pe3yjiBTaTe 3toto yMeHBmaeTCH hhcjio HopMajiBHHX hhji Bn;eB hx 3epeH, ynacTByio- 
hj;hx b OHHJieHHH h onjioftOTBopeHHH. KpoMe toto, Ha6jno,n;aeTCH pa3H0BpeMeHH0CTB 
B (JopMHpOBaHHH H C03peBaHHH HBIJIBIJBI He TOJIBKO B pa3HHX HjBeTKaX, HO H B TH- 
HHHKax BHyTpn o^hoto n;BeTKa. Hhjibhhkh npHTp a jibhbix thhhhok ,n;o KOHija He 
pa3BHBaioTCH (IIIaMpoB, 1981, 1982). IlaccHBHBiH nepeHOC hhjibijbi bo^oh Ha pBiJiBija 
jKeHCKHX n;BeTKOB, HecoBepmeHCTBO annapaTa, BocnpHHHMaiomero nnjiBijy, b co- 
BOKyHHOCTH C OTMeneHHBIMH OCo6eHHOCTHMH B pa3BHTHHHBIJIBHHKanpHBOAHT K TOMy^ 
hto HenoTopBie HceHCKne n;BeTKH ocTaiOTCH H^onBiJieHHHMH h 3aTeM .nereHepnpyiOT* 
^ereHepnpyiprn;He 3apo,n;HineBHe Memnn b ceMHHOHKax tbkhx ijBeTKOB hmcjih ,n;o~ 
BOJIBHO 6oJIBIHHe pa3MepH HO CpaBHeHHIO CO 3peJIHMH 3ap03HmeBHMH MemnaMH^ 
b KOTopBie npoHHKJiH hbiji BnpBHe Tpy6KH. y C . pentacanthum OTMeneH cjiyHafi t 
Kor^a y 3pejioro 3apo;n;HmeBoro Memna 6BiJia yBejinneHa xajia3ajiBHan nac^B h]ho 
pa3MepaM oh HanoMHHaji 3apo,n;HineBBiH MemoK Ha paHHHX CTa^nax 3H,n;ocnepMO- 
reHe3a. H,n;po HHn;eKJieTKH h BTopnraoe H,n;po n;eHTpajiBHOH KJieTKH Haxo^HJiHCB 
yn«e b npo^aTHHecnoM coctohhhh. npHHHMan bo BHHMaHne, hto pHJiBn;e porojiHCT- 
HHKB CHOCo6hO npO,n;OJI>KHTeJIBHOe BpeMH COXpaHHTB rOTOBHOCTB BOCnpHHHMaTb 
HHJiBn;y, mojkho npe,n;nojio>KHTB, hto 3tot 5K6hckhh n;BeTOK He 6hji CBoeBpeMeHHO 
onHJieH. Oh npo^oJiHcaji pacTH, poc h 3apo,n;HineBHH MemoK. Ilpn 3tom Bee CTpyn- 
TypBi 3apo,n;HineBoro MemKa yBejiHHHJiHCB b pa3Mepax h npoH3onuio CMem;eHHe 
MecTa npHKpenJieHHH HHifeKJieTKH k CTeHKe 3apo,n;BHneBoro Memna (HlaMpoB, 1982), 
'Ihcjio 3pejiBix hjio^ob Ha CTe6jie BapBnpyeT b 3aBHCHMOCTH ot MecTa o6nTaHHH, hto 
b cboh) onepe^B o6ycjioBJieHO (JaKTopaMH BHemHen cpe,n;H, t. e. hbjihiotch jih ohh 

OHTHMaJIBHBIMH .HJIH HjBeTeHHH. 

B JiHTepaType ecTB (J>parMeHTapHBie .naHHHe othocht6jibho npopacTaHHH hbijibh;h 
(Mouraview, 1948). Hame nccjie^OBaHHe ho3bojihjio bbihbhtb He tojibko onTHMajiB- 
HLie ycjiOBHH, Heo6xo,a;HMBie ^jih Woro^ ho h on;eHHTB CTeneHB $epTHJiBHOCTH 
hhjibh;h. 

IIpopacTaHHe hbi ji Bn;eB hx 3epeH jihihb npn onpe,n;ejieHHOH TeMnepaType CBH,n;eTejiB- 
CTByeT o tom, hto $aKT pe,n;Koro njio^OHomeHHH porojiHCTHHKa mohcct 6htb CBH3aH 
c TeM, hto TeMnepaTypa bo^h 6HJia HenoAxo,n;Hin;eH ^jih o6pa30BaHHH h pocTa hhjib- 
u;eBHX Tpy6oK h no3TOMy nceHCKHe n;BeTKH OKa3ajiHCB HeonJio,n;oTBopeHHBiMH. Upo- 
paCTaHne hbijibh;h b BO^e h b pacTBope cjia6on KOHn;eHTpan;HH caxapo3H no3BOJineT 
roBopHTB o cxo,n;cTBe 3toto npon;ecca b HCKyccTBeHHHX h eCTec^BeHHHX ycjiOBHHX,, 
HMeiomaHCH b naHajie CTOJiSnKa chh3b MyKonojiHcaxapH,n;HOH npnpoftBi rH,n;poJiH- 
ayeTCH b npon;ecce npopacTaHHH HHJiBn;eBoro 3epHa ,n;o 6ojiee HH3KOMOJieKyjinpHHX 
caxapoB, KOTopne cnoco6cTByioT pocTy h noOTepncaHHio ocMOTHHecnoro ^aBJieHHH 
b HHJiBnpBOH Tpy6ne. Cjie,n;yeT ynecTB em;e tot $aKT t hto b HHJiBn;eBOM 3epHe h hhjib- 
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h;6boh TpySne HMeeTCH KpaxMan, kotophh Tann^e MonceT Hcnojib30BaTbCH npn npo- 
pacTaHHH h poCTe nHjibn;eBOH Tpy6KH. 

^BOHHoe onjioAOTBopeHne y H3yueHHBix HaMH bh^ob nponcxo^HT no npeMHTO- 
TnnecKOMy rany. 

OTcyTCTBne njioAOHomeHHii y porojmcTHHKa b HeKOTopnx MecTax o6HTaHHfl„ 
lio-BH.HHMOMy , b Majiofi CTenGHH BJinneT Ha ero BbDKHBaHne, uto CBH3aHO c HajiunneM 
y Hero BereTaraBHoro cnoco6a pa3MHo>KeHHH. 

Bnpa>Kaio rjiy6oKyio 6jiaro,n;apHOCTb T. B. BaTurnHOH 3a KOHCyjibTaTHBHyio 
noMonjb b xo,n;e BbinojraeHHH pa6oTH. 
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E. H. KopoTaesa 

CTPOEHHE IIJIOflA HEKOTOPbIX nPEftCTABHTEJIEH nOftTPHEbl 

GEINAE (. ROSACEAE) 

E. I. K O R O T A E V A. FRUIT STRUCTURE IN SOME REPRESENTATIVES OF THE SUBTRIBE 

GEINAE ( ROSACEAE) 

HajHieHO anaTOMBraecKoe CTp'oemie miofta (nepHKapnHH h ceMeHHOH KOKypu) 30 BH30B, npn- 
HaflJieJKamnx k 12 6jih3Khm poflaM noftTpnOBi Geinae tph 6 h Dryadeae ceM. Rosaceae . BtiHBJieHH 
npH3HaKH, HMeiomne /^narHOCTHTecKoe SHa^eHHe npn pemeHHH BonpocoB caMocTOHTejiBHOCTH 
pOflOB H HfleHTH$HKaii;HH BHftOB 3TOH nOflTpHOlJ. Han60Jiee BaJKHBIMH npH3HaKaMH M05KH0 CHHTaTb 
oco6eBHOCTH cTpoeHHH nepHKapnHH, b nacTHOCTH ero MexaHH^iecKoro h KpHCTaJiJiOHOCHoro cjioeB, 
a TaKJKe HaJiHHHe hjih OTcyTCTBHe. hx. B CTpoeHHH ceMeraoH KOJKypBi HanOojibmHe pa3JiHHHH HMeiOT 
KJieTKH nnrMeHTHoro cjioh n cTenem* o6jiHrepan;HH napeHXHMH. Y 11 poflOB H3 rpynnu poflCTBa 
Geum o6Hapy>KeHBi neTKHe poflOBBie pa3JiHHHH b aHaTOMHH nJiOftOB, hto no3TBep5K3aeT o 6 ocho- 
BaHHOCTB BBr/i;eJieHHH hx b KanecTBe caMOCTOHTeJiBHBix. Po,p;bi Coluria h Waldsteinia pe3KO OTjnma- 
IOTCH OT Bcex OCTaJIBHBIX fteCHTH HCCJieftOBaHHBIX pOflOB CTpoeHHCM HJIOflOB, HTO TOBOpHT B HOJIB3y 
BKJHOTeHHH hx b caMOCTOHTeJiBHyio noflTpnOy Coluriinae . 

B noATpnOe Geinae Han 6 oJiee Tpy 3 HBiM b CHCTeMaTnnecKOM OTHomeHnn hbjih- 
eTCH po 3 Geum L. s. 1. 

B CHCTeMe A. Engler (1964) po 3 Geum s. 1. (BKjironaioiiptH Sieversia Willd., } 
Erythrocoma Greene, Oncostylus (Schlecht.) F. Bolle, Acomastylis Greene) BMeCTe 
c po,a;aMH Coluria R. Br. n Waldsteinia Willd. noMemen b no 3 Tpn 6 y Geinae (Juel) 
Engl. tph6bi Dryadeae Vent. 

P 03 Geum s. 1. pa 3 JiHHHBie aBTopti pacnjieHHiOT Ha pH 3 ot36jibhbibix P 030 B. Tan, 
Fu. Bolle (1933), homhmo po 3 a Geum , ycTaHOBHJi 3 Ba hobbix po 3 a — Novosieversia 

F. Bolle h Oncostylus , H 03 TBep 3 HJi po 3 H Acomastylis n Erythrocoma n yroHHHJi 
o 6 , BeM n rpaHHn;Bi po^a Sieversia . C. B. KteennyK (1941) BBmeJiHJi 3 Ba hobbix po 3 a — 
Orthurus (Boiss.) Juz. h Woronowia Juz. HnoHCKne 6 oTaHHKH T. Nakai h H. Hara 
(Hara, 1935) oraecjm b caMOCTOHTejiBHBin hobbih po 3 Parageum Nakai et Hara 
bh,h;bi, BX 03 Hm;He b no 3 po. 11 ; Megacomastylis F. Bolle po^a Acomastylis . C. S. Rafi- 
nesque (1825) ycTaHOBHJi mohothhhbih po 3 Stylipus Rafin. TaKHM o6pa30M, nojiy- 
HHJiacB ijejian rpynna P 030 B po^CTBa Geum (hjih no 3 po 30 B po^a Geum s. L), CBH 3 aH- 
hbix b toh hjih hhoh CTeneHH Me>K 3 y co6oh h c P 030 M Geum s. str. H 30 nocjie 3 Hero 
BpeMeHH cpe 3 H aBTopoB HeT e 3 HHoro mhbhhh 06 oS'BeMe po 3 a Geum h 0 3 eHCTBHTejiB- 
hoh caMocTOHTejiBHOCTH P 030 B, BBi 3 ejieHHBix H 3 po 3 a Geum . MHorne bbtopbi no- 
npencHeMy othocht HenoTopBie H 3 hhx k po 3 y Geum (Hohob, 1940; TpoccreHM^ 
1949; Oe 3 opoB, 1958; Schonbeck-Temesy, 1969). 

06cTOHTejiBCTBOM, 3 aTpy 3 HHioin;HM CHCTeMaTHKy po3ob^ho3tph6h Geinae , hb- 
jineTCH 6ojiBmoe Mop^oJiornnecKoe CX03CTB0 hx BereTaTHBHBix opraHOB, no3TOMy 
npe3CTaBJiHeTCH BancHBiM bbihbhtb KapnoJioro-aHaTOMHnecKne 3aHHBie nan 30hoji- 
HHTeJIBHBie K H3yneHHH) CHCTeMaTHKH H $HJIOreHHH 3TOH rpynnBI. 

CBe 3 eHHH o CTpoeHHH HJio 3 a P 030 B ceM. Rosadeae Juss. b JiHTepaType nona He- 
30CTaT0HH0. Oco 6 eHHOCTH aHaTOMHHeCKOrO CTpoeHHH HJI 03 a npHB 03 HTCH b pa 6 oTax 

C. Sterling (1953), T. A. P3aeBa (1957), B. X. TyraiOK h T. A. P3aeBa (1959, 1961)^ 
E. B. Ey3KeBHH (1961), Z. Antoni (1971)* T. H. PoTapy (1972), B. B. GrapnKOBOH 
(1975). HenoTopBie 3 aHHBie no aHaTOMHH HJi03a H3BecTHBi tojibko 3 Jih 3Byx BH30B 
po3a’ Geum. ,IJjih thhobopo BH 3a —- G . urbanum L. — J. Godfrin (1880) onncaji 
CTpoeHne ceMeHHOH Koncypn. CBe3eHHH 06 aHaTOMnnecnoM CTpoeHHH njio3a G . ri- 
vale L. HMeiOTCH b pa6oTe B. P. AjieKcaH3poBa h H. H. KoHOBajioBa (1947). ^py- 
rnx pa6oT no aHaTOMHHecKOMy HCCJie30BaHHio HJI030B npe3CTaBHTejieH ho3tph6h 
Geinae HaM HaHTH He y 3 ajiocB. y^HTHBan orpaHnneHHOCTB 3 thx 3 aHHBix, mbi ho- 
HHTaJIHCB B KaKOH-TO Mepe BOCHOJIHHTB HX. 3a3ana 3aHHOH pa6oTH — bhhchhtb 
TaKCOHOMnnecKyio hbhhoctb aHaTOMHHec^nx npn3HaKOB HJio 3 a npe 3 CTaBHTejien 
H03 tph 6 h Geinae h bo3mo>khoctb ncnojiB30BaHHH hx 3 jih cy>K3eHHH o caMOCTOHTejit- 
hocth po 3 a Geum s. str. h 6 jih 3 khx K HeMy P 030 B. 

HaMH npoBe 3 eHO cpaBHHTejiBHo-aHaTOMnnecKoe HCCJie 30 BaHne CTpoeHHH nepH¬ 
KapnHH h ceMeHHOH KoncypBi pH 3 a BH 30 B po 3 a Geum s. str. h Bcex 3 pyrnx po 30 B H3 
H 03 tph 6 h Geinae . Hjio 3 H 3 yHeHHHX HaMH bh 3 ob — opemen c noKpHBajioM (Ka 3 eH < 
1965^ 1968). 


1367 



MaTepnaJi h MeTO^mca nccjie^oBaHHH 

Poflbi ho,h;tph6h Geinae g BHfleJieHHHe pa3JiHUHHMH aBTopaMH* mh npnHHMaeM 

B Ka^eCTBe CaMOCTOHTeJIbHHX. 

HaMH HCCJie^oBaHH nJio^H cjie^yiomHX bh^ob h poflOB (pacnoJionceHH no cnCTeMe 
Bolle,, 1933): Sieversia pentapetala (L.) Greene, S . pusilla (Gaertn.) Hult.; No- 
vosieversia gracialis (Adams) F. Bolle; Erythrocoma triflora Greene, E . ciliata Greene; 
Ohcostylus involucratus (Pers.) F. Bolle; Geum subgen. Oreogeum (Ser.) F. Bolle: 
G. reptans L., G. montanum L., G. bulgaricum Pane.; Geum subgen. Geum (subgen. 
Eugeum Focke): G . rivale L., G. sylvaticum Pourr., G. pyrenaicum Willd., G . coc - 
cineum Sibth. et Smith, G. aleppicum Jacq., G. molleVis. et Pane., G . macrophyl - 
lum Willd., G . fauriei Levi., G. latilobum Somm. et Levier, G. urbanum L., G. vir - 
ginianum L., G. chilense Balb.; Stylipus Rafin (Geum subgen. Stylipus.. (Rafin.) 
Torr. et Gray): S . vernus Rafin.; Woronowia Juz. (Geum subgen. Woronowia (Juz.) 
Gajewski; Geum subgen. Orthostylus (Fisch. et Mey.) F. Bolle p. p.): W. speciosa 
(Albov) Juz.; Orthurus (Boiss.) Juz. (Geum sect. Orthurus Boiss.; Geum subgen. 
Orthurus (Boiss.) Gajewski; Geum subgen. Orthostylus (Fisch. et Mey.) F. Bolle 
p. p.): 0 . heterocarpus (Boiss.) Juz.,. 0. kokanicus (Regel et Schmalh.) Juz.; Para - 
geum Nakai et Hara [Acomastylis Greene subgen. Megacomastylis F. Bolle p. p.]: 
P. calthifolium (Menz.) Nakai et Hara; Acomastylis rossii (R. Br.) Greene; Coluria 
geoides (Pall.) Ledeb.* Waldsteinia geoides Willd., W. ternata (Steph.) Fritsch. 

BpeMeHHbie n noCTOHHHue npenapaTH roTOBHJin no o6m;enpHHHTOH aHaTOMH- 
uecKon MeTOftHKe c npHMeHeHneM pa3JiHHHbix choco6ob onpacKn (no npo3HHOH^ 
1960). npenapaTHH3yuajmnoAMHKpocKonoMMBH-3npn yBejinueHnn: ok. 10Xo6. 3, 
ok. 10Xo6. 20 n ok. 10Xo6. 40. AHaTOMnuecKne pncyHKn H3roTOBJinjiH c noMoiqbio 
pncoBaJibHoro annapaTa PA-4. 

Pe3yjibTaTw h o6cyjK,n;eHHe 

noura Bee po;n;H hoatph6h Geinae — MHorojieTHHe TpaBH, npoH3pacTaioin;He 
b yMepeHHon 30He ceBepHoro n uaCTHHHO lonmoro nojiymapnn. Jlnmb po^ Sieversia 
oSbe.HHHHeT KycTapHHUKn n nojiyKycTapHHKn. Ba>KHenmnM Mop^ojiornnecKHM po- 
AObhm npn3HaKOM npe^craBHTejien ho,h;tph6h Geinae HBJineTCH CTpoeHne cthjio,h;hh^ 
KOTOpbin SbiBaeT c coujieHeHneM y ocHOBaHnn h n;ejiHKOM ona^aeT (po,n;H Coluria 
h Waldsteinia ), c coujieHeHneM b cpe^Hen hjih BepxHen uacTnx, npnneM ona,n;aeT 
jinmb BepxHnh uJieHHK (po,o;H Erythrocoma , Geum no,n;po,n; Geum , Stylipus , Woro¬ 
nowia n Orthurus)) hjih, HaKOHen;, cthjioahh 6e3 conjieHeHHH, .hjihhhhh, nepnCTO- 
bojiochcthh, ocraioin;HHCH n;ejiHKOM npn njio^ax (po,n;H Sieversia, Novosieversia g 
Oncostylus , Parageum, Acomastylis h Geum no^po^ Oreogeum). 

P03 Geum no^po^ Geum oxBaTHBaeT okojio 30 bh^ob, mnpoKo pacnpocrpaHeH- 
hhx b yMepeHHHx 30Hax ceBepHoro h otubcth hukhoto noJiymapHH. 

CTpoeHne nepHKapnnn h ceMeHHOH KoncypH ^eTajibHO onncHBaeTcn HaMH Ha 
npHMepe ranoBoro BH^a 3Toro po^a G. urbanum (pnc. 1, A). nepHKapnnn mio.ua 
G. urbanum nonpHT npocTHMH ocTpoKOHeuHHMH BOJiocKaMH. Hapynman ann^epMa 
ero coctoht H3 oftHoro pn^a KpynHbix TaHreHTajibHO BHTHHyTHX KJieTOK c yTOJinjeH- 
hoh HapyncHOH CTeHKon h c bojihhcthm cjioeM KyTHKyjiH. Ho^ 3HH^epMOH pacno- 
JionceH o,o;hh cjioh napeHXHMHHX KJieTOK, coxpaBHHBmnx cboio ijejmcraocTb. Oc- 
TaJibHbie cjioh napeHXHMH hojihoctbio o6jiHTepnpoBaHH, ohh HMeiOT $opMy TaH- 
reHTajibHO BHTHHyTbix c^aBJieHHHx THHcen. K o6jiHTepHpoBanHHM cjiohm napeH¬ 
XHMH c BHyrpeHHeH ctopohh npnjieraeT o^hh xopomo coxpaHHBmHHCn cjioh KJie- 
tok, coAepncamHH KpnCTajuiH maBejieBO-KHCJioro Kajibqnn (KpHCTajuioHOCHHH 
cjioh). BHyTpeHHHH 3HH^epMa nepHKapnnn coctoht h3 o^Horo cjioh CKJiepeHXHM- 
HHX CHJIbHO yTOJimeHHHX KJieTOK. 

CeMeHHan Kon^ypa (pnc. 1 , A) hjiotho npnjieraeT k nepHKapnnio, ee Hapyn^Han 
ann^epMa npe^CTaBJieHa KpynHHMH tohkoct6hhhmh napeHXHMHHMH KJieTKaMH* 
OcTajibHHe cjioh napeHXHMH oSjiHTepnpoBaHH. BHyTpeHHnn ann^epMa, hjih TaK 
Ha3HBaeMHH nnrMeHTHHH cjioh, coctoht H3 KpynHbix TaHreHTajibHO BHTHHyTHX 
KJieTOK, o6hjibho 3anojiHeHHHX co^cp^khmhm TeMHO-6yporo qBeTa. 3a hhm cjie^yeT 
o^hh cjioh yTOJiiqeHHHX KJieTOK 3HAocnepMa. OcTajibHHe cjioh 3H^ocnepMa jih3h- 
pyiOTCn h pa3pymaiOTCn. 
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Phc. l.^y^iacTKH nonepeHHtix cpe30B njio^a HeKOTopux npeflCTaBHTeJien noflTpa6tt Geinae. 

A — Geum urbanum, B — G. montanum, B — Stylipus vernus, F — Woronowia specio'Sa, ff — Orthurus hetero¬ 
carpus, E — Acomastylis rossii ; ne — npocroft bojiocok, k — KyTHKyjia, nan — HapyjKHan BnnaepMa nepnitap- 
hhh, nn — napeHXHMa nepHKapnHH, onn — oOjiHTepnpoBaHHaH napeHXHMa nepHKapnnn, «cn — KpncTajiJio- 
HOCHHft cjiofi nepHKapnna, cn — CKJiepeHXHMa nepHKapnHH, nacn — HapywHaft ann^epMa ceMeHHOft KowypH, 
ncK — napeHXHMa ceMeHHOft KontypH, oncn — o6JiHTepHpoBaHHan napeHXHMa ceMepHoft KOwypH, ucck — nnr- 
MeHTHHfi cjiofi ceMeHHOft KontypH, a — 9Hji;ocnepM, jina jiH3HpoBaHHLie kjictkh 9HAocnepMa, x — xjioponJiacTH, 

K3 — KpaxMajibHtie 3epHa. 


^pyrne H3yneHHBie bh^h no^pofla Geum — G . rivale, G. sylvaticum , G. pyrenai- 
cum , G. coccineum , G. aleppicum , G. molle , G. macrophyllum r G. fauriei, G. lati - 
lobum 1 G. virginianum — no CTpoeHHio mtofla cxo^hbi c G. urbanum. Pa3jiHHHH 
Menc^y hhmh KacaiOTcn pa3MepoB KJieTOK, TOJi^HHBinepnKapnHHHceMeHHOH Ko>KypBi, 
nncjia cjioeB cjiaraionjen nx napeHXHMBi, CTeneHH hx o6jiHTepan;HH. XapaKTepHon 
nepTon CTpoeHHH njio,n;a HBJineTCH Hajmnne b nepnKapnnn KpnCTajiJiOHOCHoro n Me- 
xaHnnecKoro cjioeB, a b ceMeHHon noncype — xopomo BHpanceHHoro nnrMeHTHoro 
cjioh, cocTonnjero H3 npynHBix pa^naJiBHO yflJiHHeHHBix KJieTOK c TeMHO-6ypHM 
co,n;ep>KHMBiM. TannM o6pa30M, H3yneHHBie bh^bi po,n;a Geum noftpo^a Geum o6na- 
py>KHBaiOT 6oJiBmoe cxo^ctbo b CTpoeHHH nepHKapnnn n ceMeHHon Koncypn, a bh- 
flOBBie pa3jmnnH hocht rjiaBHBiM o6pa30M KOJinnecTBeHHBm xapaKTep. 

B pOiH Geum no,n;po3 Oreogeum Bolle (1933) bkjhohhji neTBipe BH,n;a, Tpn H3 hhx — 
G. reptans , G. montanum , G. bulgaricum — o6nTaioT b ropax cpe^Hen n iojkhoh 
nacTen 3ana,n;HOH Ebpohbi, a neTBepTBin — G. andicola Reiche — b Hhjihhckhx 
AH,n;ax. HenoTopBie aBTopBi (Hara, 1935; Krai, 1966) othocht bh^bi 3Toro no^pofla 
K po,n;y Parageum. IIo CTpoeHHio mto^a nccjieftOBaHHBie bh^h — G. montanum 
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(pnc. 1, E ), G. bulgaricum h G. reptans — cxo^hh Me>K^y co6oh* tojibko y G. rep- 
tans KpncTajiJiOHOCHHH cjioh He o6Hapyn?eH. Hjio,h;h bh^ob no^pofla Oreogeum 3a- 
MeTHO OTJIHHaiOTCH OT BHflOB HOftpOfta GeUTTl 6oJiee MeJIKHMH KJieTKaMH KpHCTaJIJIO- 
HocHoro cjioh hjih oTcyTCTBHeM ero (G. reptans ), cjia6o BHpanceHHHM MexaHnnecKHM 
cjioeM b nepHKapnnH h CTpoeHneM CeMeHHOH Koncypn, HapynraaH ann^epMa h 3 — 4 
cjioh napeHXHMH KOTopon coxpaHHiOTCH, a nnrMeHTHHH cjioh coctoht h3 chjibho 
TaHreHTajibHO bhthh y thx KJieTOK. TaKHM o6pa30M, na ocHOBaHHH bhhbjichhhx 
OTJIHHHH B CTpoeHHH HJIOflOB BHftOB HOftpOfta OreOgeUTU MBI ftOHyCKaeM B03M02KH0CTB 
BBi,a;ejieHHH hx b caMocTOHTejiBHHH po#. Ho ffJiH oKOHHaTejiBHoro pemeHHH otojo 
Bonpoca Heo6xoAHMH ponojiHHTejiBHHe nccjie^oBaHHH. 

CeBepo-aMepnKaHCKHH mohothhhhh po^ Stylipus BnepBHe BH,n;ejiHJi Rafinesque 
(1825). J. Torrey h A. Gray (1840) npnHHMaiOT 3tot poH b Kan^CTBe no^po^a Sty¬ 
lipus po,n;a Ceum s.. 1. C 3thm corjiacHH Bolle (1933) h W. Gajewski (1957). IlepH- 
Kapnnn S. vernus (pnc. 1, B) oTjranaeTCH ot TanoBoro npeftCTaBHTejien no^po^a 
Geum pa3BHTneM KpynHOKJieTOHHoro KpnCTajuioHOCHoro cjioh* CTpoeHneM MexaHH- 
neCKon TKaHH, npencTaBJieHHOH AByMH pn^aMH oneHB KpynHHX yrojiiqeHHHX KJie¬ 
TOK, H TaKJKO MeJIKHMH KJieTKaMH HHrMeHTHOrO CJIOH CeMeHHOH KOJKypBI. Ho 3THM 
npH3HaKaM mh CHHtaeM npaBHJiBHHM BH,n;ejieHHe po,n;a Stylipus b caMoCTon- 
TeJIBHHH. 

Mohothhhhh po^ Woronowia, BH^ejieHHHH KteennyKOM (1941), npe^CTaBJien 
bh^om W. speciosa , b CTpenaionjiiMCH b 3ana,HHOM 3aKaBKa3Be. Bolle (1933) bkjiio- 
naeT 3tot poA BMeCTe c bh^bmh po^a OrthurusBnoRpoR Orthostylus , a Gajewski (1957) 
HH 3 B 03 HT ero ;n;d noApo^a Woronowia po#a Geum . Poft Woronowia* (pnc. 1, /*) otjih- 
naeTCH ot Bcex H3yneHHHX bh,h;ob no^po^a Geum CTpoeHneM nepHKapnnH, MexaHH- 
necKan TKaHB KOToporo coctoht h3 o^Horo pn^a pa^najiBHO yn;jiHHeHHHX kjictok 
c chjibho yTOJim;eHHHMH CTeHKaMH, a TaKnce CTpoeHneM nnrMeHTHoro cjioh ceMeH- 
hoh Ko>KypH, npe,n;CTaBJieHHoro mcjikhmh TaHreHTajiBHo BHTHHyTHMH KJieTKaMH. 
IIojiyHeHHHe pe3yjiBTaTH aHaTOMimecKoro nccjie^oBaHHH noftTBepncftaiOT npaBHJiB- 
hoctb B3rjiH^a KteennyKa (1941) Ha 3tot poH KaK Ha caMO cto HTe jibhhh. 

Poa Orthurus 6biji BHHejieH KteennyKOM (1941) b cocTaBe #Byx bh^ob: 0 . hete - 
rocarpusy pacnpocTpaHeHHoro b ropax Cpe,n;H3eMHOMopBH, b Majion A3hh, b HpaHe„ 
K);khom 3aKaBKa3Be h b Cpe^Hen A3hh, h 0 . kokanicus , o6nTaioin;ero b ropax Ce- 
BepHoro HpaHa h Cpe^Hen A3hh* Bolle (1933) ceKiptio Orthostylus Fisch. et Mey. 
po,n;a Geum bo3bo^ht b paHr no^po^a* Ky#a BKJiionaeT flBa BBuneHa3BaHHHX BH,o;a 
po,o;a Orthurus h poH Woronowia. Gajewski (1957) npnHHMaeT flaHHHH po^ b paHre 
no^po^a Orthurus po^a Geum. CTpoeHne njio^a 0 . heterocarpus (pnc. i, fl) n 0 . ko¬ 
kanicus B OCHOBHOM CXOftHO, Ha6jIIOAaiOTCH JIHIHB He3HaHHTeJIBHHe pa3JIHHHH. 
y 0 . kokanicus, KpoMe npocrax bojiockob, Ha noBepxHOCTH njio^a Hepe^Ko BCTpe- 
naiOTCH 2—5-KJieTOHHHe 5Kejie3HCTHe rojiOBHaTHe bojiockh* xjioponJiacTH b napeH- 
xhmhhx KJieTKax nepHKapnnH 0TcyTCTByi0T 1y a MexaHHHecKan TKaHB coctoht h3 
6oJiee H3BHJIHCTBIX CKJiepeHXHMHHX KJieTOK. njIOAH BH^OB pO^a Orthurus pe3KO 
OTJiHHaiOTCH ot hjio^ob bh^ob po^a Geum no^po^a Geum CTpoeHneM nepHKapnnH^ 
b kotopom Hapy>KHaH 3HH^epMa HMeeT 6oJiee yTOJiin;eHHHe o6ojiohkh kjictok , a Me- 
xaHHHecKan TKaHB npe^CTaBJieHa .HByMH-TpeMH pn,n;aMH KpynHHX yTOJim;eHHHX H3- 
BHJIHCTHX CKJiepeHXHMHHX KJieTOK, B CeMeHHOH KOH^ype — HBJIHHHeM OHeHB Kpyn¬ 
HHX KJieTOK napeHXHMH H MeJIKHX TaHreHTaJIBHO BBITHHyTHX KJieTOK nnrMeHTHoro 
CJIOH. PyKOBO^CTByHCB 3THMH ^aHHHMH,. CHHTaeM H;eJieC006pa3HHM OCTaBHTB pofl 
Orthurus b KanecTBe caMOCTOHTejiBHoro. 

Po# Parageum f BKJHonaiOEqHH 5 bh^ob* npoH3pacTaiomHX b CeBepHon AMepnKe^ 
Hhohhh h Ha ^aJiBHeM BocTOKe* BH,n;ejieH hhohckhmh 6oTaHHKaMH Nakai h Hara 
(Hara* 1935) Ha oCHOBe ceKijHH Rotundifoliae no^po^a Megacomastylis po,o;a Aco- 
mastylis. Mh CHHTaeM* hto k 3TOMy nee po^y Nakai h Hara (Hara, 1935) Heo6ocHO- 
BaHHO oraecjin eiqe o^hh eBponencKHH bh^ — Geum montanum H3 no^po^a Oreo¬ 
geum po^a Geum , hto noATBep^aeTCH HamnMH nccjie^oBaHHHMH. B GCGP BCTpe* 
naeTCH tojibko o^hh npe^CTaBHTejiB po^a — Parageum calthifolium. CTpoeHne 
njiofla P . calthifolium no Tonorpa$HH cjioeB cxo,o;ho c TaKOBHM y po^a Geum. O^HaKO 
HMeiOTCH h pa3jiHHHH: b KJieTKax KpnCTajuioHOCHoro cjioh nepHKapnnH, KpoMe mo- 
HOKpnCTaJiJioB* b CTpenaiOTCH em;e h ^py3H, b CeMeHHOH Kon^ype nnrMeHTHHH cjioh 
coctoht h3 6ojiee mcjikhx H 3 o^HaMeTpHHecKHX KJieTOK. nojiyneHHBie jiaHHHe cbh- 
AeTejiBCTByiOT o caMoCTOHTejiBHOCTH po^a Parageum. 
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Poa Acomastylis oxBaTHBaeT 8 bh,o;ob, pacnpocTpaHeHHHX b THMajianx, E(eH- 
TpajibHOM Knrae, Ha a3naTCKOM no6epe>Kbe Tnxoro oKeaHa, b Hhohhh h CeBepHOH 
AMepnKe. B CGCP npon3pacTaeT tojibko o^hh bh^ A. rossii. R o chx nop o6beM pofla 
Acomastylis aBTopn noHHMaiOT pa3JinHHO. HanpnMep, Gajewski (1957) ocTaBJineT 
b npe^ejiax 3Toro po,n;a bhah, BH^ejieHHHe b po^ Parageum. CTpoeHne nepnKap- 
iihh A . rossii (pnc. 1 , E) OTJmnaeTCH ot no^po^a Geum po,n;a Geum 6oJiee KpynHO* 
KJieTOHHOH napeHXHMOH, oTcyTCTBneM KpnCTajiJioHOCHoro cjioh h cjia6o pa3BHTOH 
MexaHnnecKOH TKaHbio. B ceMeHHOH Kon^ype coxpaHHiOTCH Hapy>KHaH ann^epMa h 
o^hh cjioh napeHXHMH. KjieTKH nnrMeHTHoro cjioh ee KpynHHe h TaHreHTajibHO 
BHTHHyTbie. Ot njio,n;a po,n;a Parageum A. rossii pe3Ko OTjinnaeTCHoTcyTCTBneM Kpnc- 
TajiJiosocHoro cjioh h mcjikhmh TapreHTajibHO BHTHHyTHMH KJieTKaMH MexaHHHecKoro 
cjioh. TaKHM o6pa30M, no^TBepjK^aeTCH n;ejiecoo6pa3HOCTb BbmeJieHHH po,n;a Aco¬ 
mastylis b KanecTBe caMOCTOHTejibHoro. 

B po^ Coluria bxo^ht 6 bh^ob, o^hh h3 hhx, thhoboh — G. geoides y npoH3pac* 
TaeT Ha lore 3ana^HOH Ch6hph (b AjiTae), a oCTajibHHe 5 bh^ob BCTpenaiOTCH b Kh- 
Tae (npoMe boctohhhx hpobhhijhh). IIo CTpoeHHio n;BeTKa.0H cxo,n;eH c poflOM 
Waldsteinia. C . geoides (pnc. 2, A) chjibho OTjmnaeTCH ot no^po^a Geum pa 3 BHraeM 
b nepHKapnnH KpynHHX tojictoctohhhx bmocthjihid; HHTaTejibHbix BenjecTB — ojiaiio- 
com, BHCTynaioin;HX b BH,n;e cocohkob, h coxpaHeHneM flByx-Tpex cjioeB KpynHOKjieT- 
HOH H TOHKOCTeHHOH napeHXHMH, a TaKHCe ftByxpHflHOH MeXaHHHeCKOH TKaHbH), r 
KOTopan MecTaMH npepHBaexcH KpynHHMH o^hhohhhmh KJieTKaMH. CeMeHHan ko- 
Hcypa chjibho o6jmTepnpoBaHa. CoxpaHHeTCH jinnib cjia6o pa3BHTbra MejmoKJieTon- 
HHH HHTMeHTHHH CJIOH. 

Poft Waldsteinia BRjiionaeT 6 bh^ob, pacnpocTpaHeHHHX b yMepeHHoi?30He ce- 
BepHoro nojiymapHH Ha ioro-BOCTOKe 3ana,n;HOH Ebpohh, b Boctohhoh A3hh h Ce~- 
BepHOH AMepnKe. Ha TeppHTopnn GCGP b CTpenaiOTCH ,n;Ba BH,n;a: W. geoides 1 1 
W . ternata . no CTpoennio njio^a HCCJie^OBanHbie bhrh — W. geoides (pnc. 2, E) 
h W . ternata — hohth He pa3JiHHaiOTCH. Ot bh^ob no^po^a Geum po,n;a Geum 3tot 
poft OTJIHHaeTCH CHJIBHO.* HaJIHHHeM MHOrOCJIOHHOH flOBOJIBHO KpyHHOKJieTOHHOH H 
TOJiCToCTeHHOH napeHXHMH nepHKapnnH, KpynnoKJieTOHHoro KpnCTajiJioHOCHoro 
cjioh, chjibho CHJiioin;eHHoro MexaHnnecnoro cjioh h Tannce CTpoeHneM ceMeHHOH 
KoncypH, b KOTopofi coxpaHHiOTCH HapynoiaH 3HH,n;epMa h 3— 4 cjioh npynHOKjie- 
tohhoh napeHXHMH, a nnrMeHTHHH cjioh coctoht h3 cpaBHHTejibHo MejiKHX TaHreH¬ 
TajibHO BHTHHyTHX KJieTOK. 

Ha ocHOBaHHH otjihhhh b CTpoeHHH njio;n;a po,n;oB Coluria h Waldsteinia ot H3y- 
neHHHX po^OB hoatph6h Geinae cjie,n;yeT otmcthtb, hto o6a po,n;a ocoSeHHo pe3KO 
pa3JiHnaiOTCH CTpoeHneM nepHKapnHH h ceMeHHOH KoncypH, hto tobopht b nojib3y 
BH^eJieHHH hx b caMOCTOHTejibHyio no,n;TpH6y Coluriinae . P. A. Rydberg (1913) Ha 
ocHOBaHHH Mop^ojiornnecKHX npn3HaKOB ycTaHOBHJi caMOCTOHTejibHyio Tpn6y 
Colurieae Rydb. 

06 o6beMe po,n;a Sieversia h ero MecTe b CHCTeMe cym;ecTByiOT pa3HHe h ^obojibho 
npoTHBopenHBbie tohkh 3peHHH. B cocTaB 3Toro po,n;a Bolle (1933) BRjiionaeT 2 BH,n;a— 
S. pentapetala h S * pusilla, pacnpocTpaHeHHHX Ha flajibHeM BocTone h b Hhohhh. 
HenoTopbie ceBepo-aMepHKaHCKne aBTopn (Rydberg, 1913) octbbjihiot b 3tom po,n;e 
h Te bh,d;h, KOTopne Bolle (1933) oraec k po^aM Erythrocoma h Acomastylis fj a He- 
KOTopne eBponeHCKne aBTopn (Parry, 1824) Ao6aBJiHH)T cio^a h bh^bi h3 no.npo.na 
Oreogeum po,u;a Geum . Poa Sieversia Bolle (1933) noMecTHJi BMecTe c po,n;aMH 
Dryas L. h Fallugia Endl. b Tpn6y Dryadeae. no ero ^bhhhm, po^ Sieversia, c o,n;- 
hoh CTopoHH, cxo^eH c poflOM Dryas , k KOTopoMy nepBonanajibHo 6biji oraeceH ero 
thhoboh bha, a c .npyroH — c po;n;oM Novosieversia H3 tph6h Geeae h, TaKHM o6pa- 
3om, CBH3HBaeT Tpn6y Dryadeae c tph6oh Geeae nepe3 po^ Novosieversia . S. pen¬ 
tapetala — THHOBOH BHfl 3T0T0 pO^a (pHC. 2, B) — H S. pUSllla HMeiOT cxo^Hoe aHa- 
TOMHHecKoe CTpoeHne njio,n;a. Hjioa po,n;a Sieversia pe3Ko orannaeTCH ot njio,n;a no,n- 
po^a Geum po,n;a Geum CTpoeHneM nepHKapnnH: y nepBoro OTcyTCTByeT KpncTajuio- 

HOCHHH CJIOH H MeXBHHHeCKaH TKBHb COCTOHT H3 MeJIKHX pa^HaJIbHO y^JIHHeHHBIX 
KJieTOK, a b ceMeHHOH noncype Ha6jnoji;aeTCH cnjibHan o6jiHTepan;HH 3HH,n;epMH h na¬ 
peHXHMH, KJieTKH nnrMeHTHoro CJIOH CHJIbHO TaHreHTajibHO BHTHHyTH. HamH aHa- 
TOMHHecKne flaHHbie no^TBep^aiOT npaBHJibHOCTb B3rjiH,n;a Bolle (1933) Ha o6beM 
9Toro po^a. 
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Phc. 2. y^iacTKH nonepe^HBix cpe 30 B njiofla. 

A ’— Coluria geoides, B — Waldsteinia geoides, B — Sieversia pentapetala, r — Novosieversia glacialis, — 
Erythrocoma triflora, E'— Oncostylus involucratus ; — ajiaftocoMa; ^ocTaJibHbie o6o3HaHeHHH Te >Ke, hto h 

Ha pnc. 1. 


Mohothhhhh po n Novosieversia npe^CTaBJieH bh^om N. glacialis , o6nTaioin;HHji 
b apKTrraecKOH Ch6hph,, na KaMnaTKe h Anncne; oh nepBOHanajiBHO 6 hji onncan 
b cocTaBe po,n;a Geum (Fischer, 1809), 3aTeM oTHeceH k pofly Sieversia (Parry* 1824) 
HaKOHen;* BHflejieH Bolle (1933) b po# Novosieversia * CTpoeHne njio^a (pnc, 2 f r) 
BH,o;a N* glacialis Herao oTJiHHaeTCH ot TaKOBoro y po^a Geum OTCyTCTBneM KpnCTaji- 
JIOHOCHOro CJIOfl* y3KHM CJIOeM C^aBJieHHHX H CHJIbHO oSjIHTepnpOBaHHHX KJieTOK 

MexaHHHecKoS TKaHH* a Taione nnrMeHTHHM c:ioeM r coCToamHM 03 MeJiKnx chjiioc- 
Hyrax KJieTOK* KpoMe 3Toro, ; xapaKTepHOH nepTon ero HBjiaeTCH coxpaHeHne Ha- 
pynraoH ann^epMH h ffByx cjioeB napeHXHMH ceMeHHon KoncypH. OraTaeM n;ejiecoo6- 
pa3HHM BHflejieHite N . glacialis b mohothhhhh pofl« 



















Po/i; Erythrocoma co^ep^HT uerape Mop^oJiornuecKH h raSnTyajibHO cxoahhx 
©nfla, pacnpoCTpaHeHHHx b yMepeHHon 30He CeBepHon AmOphkh* Rydberg (1913) 
o6'i»eAHHHJi ero c po^oM Sieversia Ha ocHOBaHnn Hajinunn y o6ohx poa;ob nepnCToro 
othjioahh, oflHaKO y po^a Sieversia b otjihhh© ot po^a Erythrocoma oh 6e3 corae- 
HeHHH. H3yHeHHHe hums ftBa BH^a 3Toro po^a — E . triflora (pnc. 2, fl) h E . ciliata — 
vCxoflHHno aHaTOMHnecKOMy CTpoeHHio njio^a. CeMeHHan Koncypa po^a Erythrocoma 
oraHHaeTCH ot TanoBOH noApoAa Geum po^a Geum HSumraeM ^Byx-Tpex cjioeB napeH- 

XHMHHX KJieTOK H y3KHMH TaHTeHTaJIbHO BHTHHyTHMH KJieTKaMH HETMeHTHOrO CJIOH. 

AHaTOMHH HJio,n;a no^TBep^aeT caMOCTOHTejibHoCTb po^a Erythrocoma . 

Po a Oncostylus bH^ eJieHHHH Bolle (1933), co^epncnT 9 cySaHTapKTHHecKnx bh- 
jjob, pacnpoCTpaHeHHHx b iojkhom noJiymapnH: b IOhchoh AMepnKe — b K);khhx 
Anflax, b TacMaHHH h Hoboh 3ejiaHAHH t Ha oCTpoBax Orjicha. IIo aHaTOMnnecKOMy 
^CTpoeHHio njio^a 0. involucratus (pnc. 2, E) 3Ha i 5HTejibHo orannaeTCH ot Bcex H3y- 
•qeHHbix po,n;oB hoatph6h Geinae pa3BHraeM 3—4 -cjiohhoh MexaHnnecKon TKaHH 
nepnKapHHH, KJieTKH kotopoh BKJiHHHBaioTCfl Memjsj KJieTKaMH KpnCTajiJiOHOCHoro 
»cjioh, hto no^TBep^aeT npHHHTne 3Toro po^a b KanecTBe caMOCTOHTejibHoro• 
TaKHM o6pa30M r H3yueHHe aHaTOMHuecKoro CTpoeHHH HJioAa npe^CTaBHTejiefi 
ho^tph6h Geinae noKa3ajio 6ojibmyio AHaraoCTHHecKyio n;eHHOCTb 3Toro MeTO^a Ha 

>pO,AOBOM H BHftOBOM ypOBHHX. 
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JI. B. Tajiajiyesa, H. E. KocHiemco 

AftAIITHBHblE H3MEHEHHA AHATOMHHECKOrO CTPOEHHH 
JIHCTbEB PA3JIHHHBIX BHflOB POflA BETULA ( BETULACEAE > 
b ycjiOBHflx cyxoa CTErai hhjkhepo noBOJiJKbfl 

L V.TALALUJEVA, N. E.KOSICHENKO. ADAPTIVE CHANGES IN THE ANATOMICAL. 

STRUCTURE OP DIFFERENT BETULA ( BETULACEAE ) SPECIES UNDER THE DRY STEPPE 
CONDITIONS IN THE LOWjVOLGA REGION 

IIpoaHaJiH3HpoBaHBi aflanTHBHBie H3MeHeHHH b CTpoeHHH JiHCTa h on;eHeHa hx HnarHOCTHne- 
CKan SHaTHMOCTB npHMeHHTeJifcHO k ycJioBHHM cyxofi CTenn y 11 bh^ob pofla Betula pa3Horo reo- 
rpa^H^iecKoro npoHcxojKfleHHH H3 KOJiJieKijHH fleHflpapHH Bcecoi03Horo HayvHO-HCCJieflOBaTeJib- 
CKoro HHCTHTyTa arpoMejiHopan;HH (Bojirorpafl); rjih. 5 bh^ob napaJiJieJiBHO npHBOflHTcn cpaBHH- 
TeJiBHan aHaTOMBraecKan xapaKTepncTHKa jiectbgb b ycJiOBHHX Bojirorpajja h JIeHHHrpa,n;a. YcTa- 
HOBJieHa KoppeJifln;Hfl MejK,p;y 5KH3HecTOHKOCTBio 6epe3 b ycJiOBHHX HHTpo,p;yKii;HH h aHaTOMnnecKHM 
CTpoeHneM JincTBeB. pacnpefleJieHH no CTeneHH 3acyxoycTOHHHBOCTH h nJiacTBpmocTH.. 

BajKHHM BonpocoM HHTpo,n;yKi];HH pacTeHHH b cyxocTennyio 30Hy HBJiueTCH npo- 
TH03HpoBaHHe hx 3acy xoy ctohhhbo cth . ycnjinn h Bpekn, 3aTpaHHBaeMtie Ha no- 
flo 6 HHe nccjie^oBaHHH, MoryT 6htb 3HanHTejibHO coKpanjeHLi, ecjm HcnoJib30BaTB 
ycKopeHHtie MeTOflbi on;eHKH 3acyxoycTOHHHBoCTH pacTeHHH. Cpe,n;H Tannx MeTOftoB 
3 HaHHTejitHaH pojib otbo,d;htch MeTO,n;aM 3 KOJiorHnecKOH aHaTOMHH, b hbcthocth 
nraponoe npn 3 HaHne nojiynnji MeTO^ H3yneHHH aHaTOMnnecnoro CTpoeHHH JiHCTa* 
Pa 6 oTaMH B. K. BacnjieBCKOH (1938, 1954, 1965, 1979), A. B. TypcKoro (1965)* 
T. B. KyjiHKOBa (1972), B. T. Xojio,n;eHKo h B. M. Oca^nero (1974), T. Givnish 
(1978), P. Rudall (1979) h flpyrnx BHHBJieHH CTpyKTypHue npn3HaKH, no KOToptm 
mo>kho cyflHTb o npncnoco 6 jiHeMocTH pacTeHHH k nepeHeceHHio 3acyxn h nporao- 
3 npoBaTb hx noBe,n;eHHe b Tex hjih hhlix 3KOJiorHHecKnx ycJiOBHHX. /Jjih Kcepo<|)H- 
tob o6hi;hm b aHaTOMnnecKOM CTpoeHHH pnCTa hbjihiotch cjie^yionjHe noKa3aTejra: 
pa3BHTan KyTHKyjia, yTOJinjeHHbie ctchkh ann^epMbi, MHoronHCJieHHHe Mejinne 
yCTbHn;a, o 6 m;aH MejiKOKJieTHOCTb h BHCOKan hjiothoctb TKaHen, pa3BHTne najiHca.ii;- 
hoh napenxHMH, Hajimme bo^ohochoh h 3anacaioin;eH TKaHen, cnjibHoe pa3BHTne. 
npoBo^nin;eH chctcmh h CKJiepeHXHMbi. 

y Me30$HT0B no# BJIHHHHeM 3aCyiHJIHBOrO KJIHMaTa H CHJILHOrO OCBemeHH^ 
b npon;ecce OHToreHe3a OTMenaeTCH ycnjieHHe KcepoMop^HHX npn3HaKOB: yMeHb- 
maeTCH njiomaflB jihctoboh njiacTHHKH h yBejiHHHBaeTcn ee TOJinjHHa 3a cneT yBejra- 
neHHH nncjia cjioeB Me3o<|>HJiJia, yMeHbmaiOTCH pa3Mepbi mokkjicthhkob, nponcxo- 
^ht o6pa30BaHne mhofocjiohhoh najiHca^HOH napeHXHMbi. - 

H3 aHajiH3a yme HaKonjieHHoro MaTepnajia cjie^yeT, hto 3th noKa3aTejin mo>kho 
HCnojib30BaTb b nanecTBe ^HamocTHnecKHX npn on;eHKe HHTpo^yn;eHTOB Ha 3acy- 
xoycTOHHHBOCTb. C yneTOM 3Toro HaMH 6biJia nocTaBJieHa 3a^ana Ha npnMepe Heno- 
Toptix bh;o;ob po^a Betula blihehtb a^anTHBHBie H3MeHeHHH b CTpoeHHH JiHCTa h on- 
pe,n;ejiHTb hx ^narHOCTHnecKyio 3HanHM0CTbnpHMeHHTejibH0 k 3acymJiHBHM ycjioBHHM* 
HnncHero IIoBOJi>KbH. 

z KjiHMaT o 6 jiacTH orannaeTCH pe3KOH KOHTHHeHTaJibHocTbio. ^apaKTepHOH nep- 
toh ero HBJineTCH BbicoKan aMHJiHTy^a KOJie 6 aHHH TeMnepaTypn, paBiian 80—84 °CL 
JleTO ncapKoe, npo^ojmcHTejibHoe, cpe^HHH TeMnepaTypa hiojih 21—24 (max +44 °C),. 
OTHOCHTeJibHan BJiancHOCTb B03^;yxa b OT^ejibHHe ^hh na^aeT 30 10%. 3nMa cypo- 
Ban, MaJiocHencHaH, cpe^HHH TeMnepaTypa HHBapn — (8^-12)° (min —39 °C). 
CpeAHero^OBoe KOJinnecTBO oca^KOB 290—350 mm. To^li nccjie^oBaHHH (1975—1978)/ 
OKa 3 ajiHCb HepaBHon;eHHbiMH no cbohm noro^HHM ycjiOBHHM: 1975 orannajicn chjib- 
hoh 3acyxoH, 1976 h 1977 — OTHocnrejibHO BJiancHHM BereTan;HOHHbiM nepno^OM. 
B 1976 r. cpeftHeMecHHHan TeMnepaTypa B03^yxa Ha npoTanceHnn JieTa He no^HHMa- 
Jiacb Bbime 23°, oca^KOB b 3to BpeMH BbinaJio b 1.5 pa3a 6 ojibme hopmh. B 1977 r. 
6 biji 3acynuiHBLiM paHHejieraHH nepno^;. B Mae OTMenajiocb noBbimeHne TeMnepaTypbi 
B03^;yxa ^0 29.7°, b OT^ejibHbie ^hh BJiancHocTb B03^;yxa na^ajia ^;o 16%, oca^KOB 
Bbmajio b 3 pa3a MeHbme hopmli. OcTaJibHbie Mecnii;bi 6bijih 6 ojiee SjiaronpnHTHbr 
3jih pocTa h pa3BHTHH .upeBecHLix nopo^. IIoro^Hbie ycjioBHH 1978 r. OKa3aJincb. 
cxoflHBiMH c npe^bi 3 yin;HM. B 3th ro^bi npoBO^HJincb 3 aMepbi blicot h ^naMeTpoB ^;e- 
peBbeB, a Tannce ynnTHBajiocb hx cocTOHHne. 
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MaTepnaji n MeTOAHKa 


B kojuieKn;Hio AeHApapnn 6epe3H 6 hjih BHca>KeHBi 2 -jigthhmh ca>KeHij;aMH Bee¬ 
son 1972 r. jIJjih H3yneHHH 6 hjih BH6paHH 11 bhaob pa3JiHHHoro reorpa<|>HHecKoro 
spoHCxojKAeHHH: H3 CeBepHon AMepnKH — B . papyrifera , ^ajiLHero BocTona — 
B. tauschii, B. platyphylla , B . ermanii , H3 Ebpohh h Ch6hph — B. borysthenica , 
B . pendula, B. krylovii, B. oycoviensis , 5. aZ&a, 5. litwinowii , CpeAnen A3 hh — 
B. korshinskyi . 

H3yneHHe CTpyKTypti jiHCTa npoBOAHJin no o6men b SoTaHnnecKon mhkp oTex- 
HHKe MOTOAHKe. y Tpex AepeBLeB KAJKAoro BHAa H3 cepeAHHH kpohh ioro-BOCTOH- 
hoh 3kcho3hij;hh 6paJin no 5 jigcTBeB. 06pa3n;H rjih. HCCJieAOBaHHH, npeACTaBJimo- 
mne co6oh nacTB jihctoboh njiacTHHKH BMecTe c ijeHTpajiBHOH jkhjikoh, BHpe3ajm 
Ha 1 / z ot ee ocHOBaHnn. H3 3thx o6pa3n;oB Ha caHHOM MHKpoTOMe c 3aMopa;KHBaio- 
iijhm ctojihkom H3roTOBjmjm nonepenHHe cpe3H n nocTOHHHBie MHKponpenapaTBi. 
H3MepeHHH KJieTOK n TKaHen npoBOAHJin bhhtobhm OKyjrap-MHKpoMeTpoM AM-9-2. 
H3MepeHHH, npeACTaBJieHHHe b Ta6ji. 2 n 3 (cm. Hnnce), 6hjih npoBeACHBi b 1975 — 
1976 rr. 


Pe3yjibTaTBi nccjieAOBaHHH 

OToSpaHHBie A^i^ H3yneHHH bhah 6epe3H no cbohm SnonornnecKHM ocoSeHHOC- 
thm 0Ka3ajincB HepaBHon;eHHHMH. Oahhm H3 noKa3aTejien nx coctohhhh b ycjioBnnx 
BacynuiHBoro KJiHMaTa HBjmeTcn 3Heprnn jiHHenHoro itpaAnajiBHoro pocTa. IIpoBe- 
ACHHBie HaiviH H3MepeHHH bbicotbi n A^aMeTpa ctbojiob b KyjiBTypax 6epe3H ho3bo- 
jihjih pa3AejiHTB H3ynaeMBie bhabi Ha 3 rpyrnm: SncTpopacTymne, co cpeAHen 3Hep- 
rneH pocTa n MeA*JieHHopacTym;He (Ta6ji. 1). B B03pacTe 7 jieT npn oAHHaKOBBix yc- 
JIOBHHX npOH3paCTaHHH HHTeHCHBHBIM pOCTOM OTJIHHaeTCH B . borysthenica , BBICOTa 
pacTeHHH 3Toro BHAa paBHa 6.4 m. ^erape Apyrnx BHAa nepBOH rpynnH xapaKTepn- 
ayiOTCH npH6jiH3HTejiBHO tbkhm me poctom. CpeAHHH npnpocT no BHCOTe y 6epe3 
3toh rpynnBi HaxoAHTcn b npeAeJiax 0.74—0.91 m, TorAa nan y 6epe3 rpynnH 3 3tot 
noKa3aTejiB HaMHoro HH>Ke (0.31—0.40 m). Ilpn Bcex nponnx paBHBix ycjiOBHnx hx 
BHCOTa b 2—3 pa3a MeHBnre, neM y 6epe3 rpynnn 1. HHTepecHO oTMetatTB, hto 
B. oycoviensis no HHTeHCHBHOCTH pocTa b 7-JieTHeM B03paCTe 3aHHMajia MecTO 
b rpynne 2 6epe3, a B. ermanii — b 1. B nocJieAyromHe toah (1977—1978) cocTaB 
■6epe3 b rpynnax HecnojiBKO H3MeHHJicn. B . oycoviensis no HHTeHCHBHOCTH pocTa, 
'Coctohhhh) h APyrHM noKa3aTeJiHM nonajia £ rpynny 1, B. ermanii — b 2. 

TAEJIHIJA 1 

XapaKTepncTHKa pocTa pa3jnprmix bhaob pofla Betula Q 
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Betula borysthenica Klok. 

5.4 

5.0 

17.2 

6.4 

8.7 

26.9 

0.91 

6.9 

8.6 

7.4 

12.1 


B. pendula Roth 

5.1 

5.3 

25.3 

6.3 

8.2 

45.4 

0.90 

6.8 

9.1 

7.9 

12.1 


B. papyrifera Marsh. 

4.6 

4.0 

51.7 

5.2 

5.4 

53.5 

0.74 

5.9 

5.9 

6.4 

9.6 


B . krylovii G. Kryl. 

4.5 

5.2 

37.1 

5.1 

6.2 

42.5 

0.72 

5.5 

6.7 

6.7 

9.9 


B. oycoviensis Bess. 

3.5 

3.2 

55.1 

4.8 

7.1 

71.9 

0.68 

5.5 

6.2 

6.6 

9.6 

2 

B. ermanii Cham. 

4.9 

4.4 

35.6 

5.2 

4.6 

42.7 

0.74 

5.3 

4.8 

5.7 

7.8 


B. litwinowii. Doluch. 

3.7 

4.7- 

37.2 

4.5 

5.3 

61.0 

0.64 

4.7 

5.6 

5.6 

7.5 


B. tauschii (Be^el) Koidz. 

2.1 

1.5 

25.8 

2.8 

2.0 

29.9 

0.40 

3.5 

3.1 

4.9 

4.9 


B. korshinskyi Litv. 

2:8 

1.5 

36.2 

3.4 

2.7 

51.5 

0.48 

3.8 

3.5 

4.5 

4.8 

3 

B . platyphylla Snkacz. 

2.2 

1.4 

17.5 

2.4 

4.2 

31.8 

0.34 

2.6 

2.7 

3.3 

3.4 


B . alba L. 




2.2 

1.1 

30.9 

0.31 

2.4 

2.3 

3.2 

3.4 


Pa3AejieHne bhaob 6epe3H Ha rpynnn noATBepn^AaeTCH h hx cocTOimneM, hto 
ocoSeHHO pe3K0 hpohbhjiocb nocjie 3acyxn 1975 r. Be3 kbkhx-jihSo noBpe>KAeHHH: 
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Phc. 1. IIonepeHHHH cpe3 aacTH jihctoboh miacTHHKH Betula borysthenica, 

k — KyTHKyjia, ea — BepxHHH ammepMa, nn — najmcanHaa napeHXHMa, an — rySnaTaa . napeHXHMa, £npn — 

npoBOAflmnfi nyHOK, na — hhjkhhh anaaepMa. 


nepeHecjin 3acyxy bhji;h rpynnBi 1, Torji;a nan y B. platyphylla |h B. alba HaSjiioAa- 
jiocl ycHxaHne noSeroB ,n;o 2—3 6ajiJiOB (no 5-6ajiJiBHOH mKaJie) t 

Pa3jiinman CTeneHL >KH3HecTOHKOCTn 6epe3 b ycjioBHax hhtp o^yKijHH HaxoflHT 
oTpa^KeHne b aHaTOMnnecnoM CTpoemiH, JiHCTa, KOTopoe KoppejinpyeT^c nx poctom 
H COCTOHHHeM. \ 

JIhctbh bhji;ob 6epe3H b npeji;ejiax po^a b ochobhom HMeiOT Me30Mop<|)Hoe CTpoe- 
Hne n MHoro cxo^hbix nepT. B Me30<£njuie JiHCTa pa3jmnaK)Tcn najiHca^HaH n ry6- 
naTan TKaHH. Y npeoSjiaflaiomero 6ojiBmHHCTBa bhaob najinca^Han TKaHL ^Byx- 
cjioHHan. h coctoht H3 BHTHHyTHx, njioTHOcoMKHyTHx KJieTOK. ryOaaTaa TKBHB* 
MHorocjiOHHaa; OHa coctoht H3 4 — 5 cjioeB y,n;jiHHeHHBix kjictok. Kjigtkh BepxHen 
3HH^;epMH 3HanHTejiBHO KpynHee KJieTOK HHamen, y HenoTopBix bhaob (B. oyco- 
viensis, B. krylovii, B. borysthenica, B. pendula) hx ctghkh chjibho yTOJinjeHBu 
ycTBHn;a Haxoji;aTca tojibko Ha hh^khch CTopoHe jihctoboh njiacraHKH, npnaeM hx 
hhcjio b npejjejiax H3yaaeMBix bhaob KOJieSjieTCH (Ta6ji. 2). H3 11 bhaob HanCojiBinee 
hhcjio yCTBHn; Ha 1 mm 2 OTMeaeHO y B . tauschii, B. korshinskyi, B. pendula, B. oyco- 
viensis, B. krylovii, B. borysthenica. Y B. platyphylla MeHBmee anc ji oj y ctbhh; eo- 
neTaeTca c hx mgjikhmh pa3MepaMH, 

' TAEJIHIJA 2 

XapaKTepncTHKa ycTLEnmoro annapaTa 
p a sjihhhhx bh^ob pofla Betula 


B Hff 

Hhcjio ycTtna 
Ha 1 MM 2 

PasMepw saMHKaiomnx 
KJieTOK, MKM 

zunraa 

innpnHa 

Betula tauschii 

179+4.7 

30.3 +1.40 

18.5+0.80 

B. korshinskyi 

167+6.6 - 

34.3 +0.65 

23.2 +0.35 

B. pendula 

142+3.4 

30.6+1.30 

20.4+0.54 

B. oycoviensis 

141 +2.8 

34.2+0.98 

2/1.5+0.44 

B. krylovii 

137+2.3 

35.8+0.44 

24.3+0.67 

B. borysthenica 

134+4.8 

33.4+0.51 

22.1 +0.67 

B. ermanii 

131 +4.5 

37.1+1.00 

23.3 +0.36 

B. papyrifera 

116+2.6 

39.3+1.20 

24.1 +1.09 

B. litwinowii 

115+3.0 

38.6+0.54 

26.1 +0.48 

B. platyphylla 

110+4.9 

28.7+0.24 

20.7+0.51 


BaJKHOH npHCHOCoSHTeJIBHOH OCo6eHHOCTBH) CTpyKTypBI JIHCTa B yCJIOBHHX CHJIB- 
Horo 0CBem;eHHH HBJiaeTca CTpoeHne Me30$HJiJia, b hbcthocth chjibhoc pa3BHTHO 
najiHca^HOH TKaHH. JIhctbh Tannx bhaob 6epe3Bi, nan B. papyrifera, B. oycovien- 
sis, B. borysthenica, B. krylovii, xapaKTepH3yioTCH HOHBjieHHeM TpeTBero cjioh na- 
JIHCa^HBIX KJieTOK. HeoSxOftHMO OTMeTHTB HaJIHHHe CO CTOpOHBI HHJKHeH BHHflepMBi 
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Phc. 2. IIonepeHHHH cpe3 ^acra jihctoboh miacTHHKH Betula alba b ycJiOBHax JleHHHrpafla (A), 

h Bo^rorpafla (B). 

06o3HaHeHHH Te we, hto h Ha pnc. 1, 


o^Horo-AByx p*moB KJieTOK najmcaflHon napeHXHMH y B . oycoviensis , B. krylovii> 
B. borysthenica. Y ocTaJi&Htix me bhaob jnajracaflHafl TKaHL npe^CTaBJieHa 

TAEJIHIJA 3 

rncTOJiorH^ecKaa xapaKTepncTHKa jiHCTBeB bh^ob pofta Betula 


B 

TojimHHa 3nnffepMbi, mkm 

ToJimHHa Me30$nnjia, mkm 

TOJIIHHHa 

JIHCTa, 

MKM 

HHneKC 

sacyxo- 

yCTOHHH- 

BOfeTH 

BepxHew 

HHWHeii 

najiHcaffHOro 

. rygqaToro 



H 3 Bojirorpafla 




Betula borysthenica 

33.8+0.65 

18.4+0.34 

94+2.3 

67+1.5 

217 , 

97.1 

B. pendula 

22.2+0.78 

10.1 +0.29 

60 +1.4 

54+1.8 

142 

101.0 

B. papyrifera 

26.0+0.83 

14.3+0.38 

94+2.5 

63+1.6 

194 

92.4 

B . ermanii 

33.7+0.81 

14.7+0.30 

80 +2.4 

66 +2.4* 

193 

114.0 

B. krylovii 

39.5+0.52 

18.2+0.41 

94+3.0 

81 +3.6 

232 

97.6 

B. oycoviensis 

25.5+0.72 

14.8+0.35 

96+1.2 

77+1.9 

215 

93.8 

B. korshinskyi 

32.6+0.77 

17.2+0.44 

97+2.9 

63 +1.0 

205 

98.8 

B. platyphylla] 

28.9+1.00 

11.9+0.50 

71 +1.9 

64+1.6 

177 

114.0 

B. tauschii 

32.6+0.78 

11.7+0.54 

76+1.7 

58+1.4 

176 

107.7 

B. alba 

28.7+0.81 

16.5+0.38 

60+1.4 

63+1.5 

172 | 

120.0* 



H 3 JleHHHrpafla 




B. oycoviensis 

24.4+0.80 

12.3 +0.40 

55.7+1.7 

57.4+1.3 

150 

_ 

B. pendula 

27.3+0.69 

12.4+0.36 

55.4+2.3 

66.9+5.1 

161 

— 

B. tauschii 

22.7+1.10 

13.8+0.32 

53,1+1.6 

60.9+1.3 

156 

— 

B. alba 

28.2-i-l.10 

13.0+0.37 

58.3+2.3 

59.3+1.2 

163 

— 

B. papyrifera 

27.7+1.20 

15.1 +0.40 

78.9+1.80 

66.7+1.7 

179 

— 

B. platyphylla 

28.0+0.80 

15.0+0.39 

64.3+1.30 | 

68.0+2.0 

171 

— 


6 ’ EoTaHHHecKHft wypHaji, Na 10, 1983 r. 
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3Phc. 3. IIonepeHHHH cpe3 nacra jihctoboh miacTHHKH Betula pendula b ycjiobhhx Bojirorpa^a (A) 

h JIeHHHrpafla (E). 

• 06o3Ha^eHHa Te me, hto h Ha pnc. 1. 

flByMii pnji;aMH KJieTOK, npnneM y B. ermanii h B. alba (pnc. 2) BTopon pH# 6ojiee 
Phxjibih, KJieTKH ero HanoMHHaiOT coSnpaTejiBHyio ry6naTyio napeHXHMy (pnc. 2). 

TaKHM o6pa30M, H3yHaeMBie bhabi HMeioT pa3JiHHHyio CTeneHB npncnocoSjieHHH 
K HOBBIM yCJIOBHHM oSHTaHHH. 

BBiHBJieHHH xapaKTepa H3MeHeHHH CTpyKTypBi jiHCTa npn hhtp ojiyKijHH 
b cyxyio CTenB mbi H3ynajiH aHaTOMiraecKoe CTpoeHite 5 bhaob 6epe3Bi, upoH3pacTaio- 
id;hx b ycjiOBHHX JleHHHrpa^a. Ilpn 3 tom ycTaHOBJieHBi pa3JiHHHH b CTpyKType jihc- 
TBeB. JIhctbh 6epe3 H3 JleHHHrpaAa HMeioT, Kak npaBHJio, Me30Mop$Hoe CTpoeHne 
c neTKHM pa3ji;ejieHHeM Ha rySnaTyio h naJinca^Hyio TKaHH. Kan noKa3BiBaiOT pnc. 2, 
3 h Ta6ji. 3, najincaji;HaH TKaHB JiHCTa y bhji;ob, KyjiBTHBnpyeMBix b Bojirorpa,n;e 
(. B . pendula, B. alba), HMeeT 6oJiee Monroe pa3BHTne h npeo6jiaji;aeT Ha# rySnaTOH 
napeHXHMOH, Torji;a nan y Tex >Ke bh,o;ob H3 JleHHHrpaAa OHa npeflCTaBJieHa Bcero 
oahhm pnflOM KJieTOK (5. alba) hjih me k HeMy HaflCTpanBaeTCH BTopon, CKopee ne- 
peXOflHBIH Me>KAy 3THMH flByMH TKaHHMH, HeM THHHHHO HaJIHCaflHBIH, pHfl pBIXJIO 
pacnoJio>KeHHBix KJieTOK ( B . pendula ).. Pa3HHn;a OTMenaeTCH He tojibko b cooTHome- 
hhh TKaHen Me30$HJuia, ho h b TOJim;HHe njiacraHKH JiHCTa h b CTpoeHHH KJieTOK 
3HH,a;epMH, ocoSeHHO BepxHen. BepxHHH 3nnji;epMa jiHCTBeB bhaob 6epe3H (5. pen¬ 
dula, B. oycoviensis), KaK y>Ke OTMenaJiocB, coctoht H 3KJieT0KC yTOJinijeHHBiMH 060- 
JiOHKaMH, Torjja KaK b ycjiOBHHx JleHHHrpaAa KJieTKH 3nnji;epMH TOHKocTeHHBie• 
BoJIBineH HJiaCTHHHOCTBIO HO OTHOHieHHIO K flpyrHM BHflaM H OCoSeHHO K CBOeMy 
ceBepHOMy npe^CTaBHTejiio OTJiHHaeTCH B . oycoviensis (Ta6ji. 3). 

^ Hapn^y c nccjie^OBaHHeM aHaTOMiraecKHX HOKa3aTejien b HacTOHm;ee BpeMH y^e- 
JineTCH BHHMaHHe H3yHeHHio HH^eKca 3acyxoycTOHHHBOCTH bhji;ob. Em;e B KOHH;e 
npomjioro CTOJieraH T. H. Bbicoh;khh (1894) OTMenaji 3HaneHHe 3Toro npn3HaKa, 
-co}KajieH o Majion H3yneHHOCTH AaHHoro Bonpoca. HccjieAOBaHHH b 3tom HanpaBjie- 
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hhh npoBOflHJin TypcKEH (1965), KyjiHKOB (1972), H. B. JIncoBa (1981) h ap. Cym;- 
hoctl n3M6H6Hnn jiHCTLeB npn 3acyxe cboahtch k coKpameHHio njiomaAH jihcts 
h yMeHLmeHHio OTHomeHHH ee k o6T>eMy. CaMHM o6ib;hm oTJiBraneM KcepoMop$Horo 
jincTa ot Me30Mop$Horo 3KOJiorn cwraiOT 6ojiee hh3khh hhackc 3acyxoycTOHHH- 
bocth (noBepxBOCTL/06'LeM). B npeflejiax Ka>K,n;oro po^a mojkho Hanra BaptHpoBa- 
Hne 3Toro npH3Hana, ho bo Bcex cjiynanx npoHBJineTCH CBH3L MejKAy BJiarojuoSneM 
paCTeHHH h bhcokhm 3HaneHHeM HHfteKca. Tan, cpe^H H3yneHHHx Haivm. bhaob poAa 
Betula HHAenc 3acyxoy ctohhhbocth B . alba , hbjihhcl caMBiM bhcokhm, noATBepjK- 
AaeT ee BJiarojiioSne (Ta6ji. 3). Hh3khm hhackcom xapaKTepn3yiOTCH B. borysthe- 
nica, B. oycoviensis , B. krylovii, B. papyrifera. 

, TaKHM o6pa30M, npncnocoSjieHHe bhaob 6epe3H k ycjioBHHM cyxon cTenn nponc- 
xoaht b HanpaBJieHHH KcepoMop<f)HOCTH npn3HaKOB: y Bcex bhaob OTMeneHa AByx- 
cjiOHHaA najiHcaAHaH tkbhb, a y Han6ojiee 3acyxoycTOHHHBBix othctjihbo BHAeJin- 
eTCH Tperafi cjioh KJieTOK h y hhjkhch annAepMH HaACTpaHBaioTCH 1 — 2 pa^a ctoji6- 
?aTHx KJieTOK, yBejiHHHBaeTca TOJimHHa njiacTHHKH JincTa h yMeHBmaeTca ero hjio- 
m;aAi>, yBeJiHHHBaeTCa hhcjio ycTBHn; Ha 1 mm 2 , yMeHBmaeTca HHAenc 3acyxoycTon- 
HHBOCTH. BhABI, BHAOJieHHBie HO 60Jiee BBICOKHM aHaTOMHHeCKHM HOKa3aTeJIHM H 
3acyxoy ctohhhbocth , OKa3ajiHCB jiynmHMH no pocTy h coctohhhio, hto ho3bojihjio 
peKOMeHAOBaTB hx b KyjiBTypy Ha iojkhhx aepH03eMax h TeMHO-KanrraHOBHx non- 
Bax cyxoH CTenn HnjKHero IIoboji^kbh. 
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H. T. JlasepbiHesa 

OB yJILTPACTPyKTYPE XJIOPOnjIACTOB 
HEKOTOPLIX TPABflHHCTbIX PACTEHHH ftyEPABbl 
(PAHHEBECEHHIIE BcDEMEPOH^bl 
H aJIHTEJIBHOBErETHPylOmHE BHftbl 
C CE30HH0H CMEHOH PEHEPAIJHH JIHCTbEB) 

I. G. L A V E R Y C H E V A. ON CHLOROPLAST ULTRASTRUCTURE IN SOME HERBACEOUS 
PLANTS OF THE OAK FOREST (PRE-VERNAL EPHEMEROIDS AND SPECIES WITH LONG 
VEGETATION PERIOD. AND SEASONAL CHANGE OF LEAF GENERATIONS) 

B TpaBBHOM noKpoBe JiecocTenHOH Ay^paBH «JIec Ha BopcKJie» y Tpex bhaob 9<$eMepoHAOB 
h a b Y x bhaob c ce30HH0H reTepo$HJiJiBHOCTBio H3yaajiH CTpoeHne xjioponJiacTOB b CTOJidaaTHx 
h rydaaTHx KJieTKax Me30$HJiJia. CymecTBeHHHx pa3JinaHH MejKAy hhmh He BHaBJieHO. noKa3aHO,. 
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*ito coflepjKaHne rpaH, KpaxMajiBHtix 3epeH h miacTorjio6yji b 3HaHHTejiBH0H cTeneHn CBH3aHo 
c ce30HHoit flHHaMHKoit pejKHMa ocBemeHHocTH nofl nojioroM fly6paBH. He3aBHCHMO ot bh^oboh 
npHHa^eJKHOCTH bhhbjighh ,n;Ba Mop$09KOJioriniecKHx Tnna xjioponJiacroB — pHXJiOTHJiaKOH^- 
HUH (CBeTOBOH) H IIJIOTHOTHJiaKOEEflHBIH (TeHeBOH), COOTBeTCTByiOIAHe BHCOKOH BeCeHHeH H HH3KOH 
jieTHen ocBemeHHocTH b Ay6paBe h cBH3aHHBie c BKpjiorHHecKon cnei^H(J)HKOH HCCJieflyeMEix <j>eHO- 
pHTMOTHnOB. 

BnpaSoTKa h peryjmAHH npncnoco6HTejiBHHx peaKAHH paCTeHHH Ha noBTopn- 
JOHJHeCH H3MeHeHHH epe^H, B HBCTHOCTH CBH3L Ce30HH0r0 THna pa3BHTHH ($eHOpm>- 
Morana, no: BopncoBa, 1965) c ce30HHon AHHaMHKOH pe>KHMa ocBemeHHocm, ocy- 

meCTBJIHIOTCH B 3HaHHTeJIBHOH CTeneHH Ha OCHOBe 3KOJIOrHHeCKOH HJiaCTHHHOCTH 
4>OTocHHTe3Hpyioni;ero annapaTa. B 3tom HJiaHe Sojibhioh mrrepec npeACTaBJimoT 
TpaBHHHCTHe paCTeHHH JIHCTOna^HOrO Jieca, KOTOptie B COOTBeTCTBHH C npKO BBipa- 
^KeHHOH Ce3OHH0H AHHaMHKOH pe>KHMa OCBen^eHHOCTH HOA HOJIOrOM H pa3HOo6pa- 
3H6M npncyiAHX hm $eHopnTMOTHHOB $opMHpyiOT ABe xapaKTepHBie (BeceHHHH h 
JieTHHfl) Ce30HHBie CHHy3HH TpaBHHOrO HOKpOBa (ropHHIHHa, 1969; ropBIHIHHa, 
HemaTaeB, 1974; MnraHa, AHTOHOBa, 1974). Tan, BecHon, KorAa AepeBBn 6e3jracTHH 
h 0CBeni;eHH0CTB BHCOKa (20 — 40 thc. jik), 3A©cb AOMHHnpyioT CBeTOJiio6HBHe 3$e- 
MepoHAH. Hx kopotkhh BereTaAHOHHHH nepnoA HammaeTCH npn TanHHH CHera 
b Hanajie anpejm h 3aBepmaeTCH b kohag anpejm—Hanajie Man c HanajioM $opMH- 
poBaHHH nojiora. Ilocjie pacnycKaHHH jihctbh Ha AepeBBHx 3a kopotkhh nepnoA 
c KOHn;a anpejm ao cepeAHHH Man 0CBem;eHH0CTB hoa nojioroM pe3Ko naAaeT h ao 
oceHH ocTaeTcn othochtojibho hoctohhhoh (1 — 3 thc. jik). 3a nepnoA H3MeHeHHH 
CBeTOBoro pe>KHMa b TpaBHHOM nonpoBe nponcxoAHT h CMeHa BHAOBoro cocTaBa: 
BeceHHHe, SHCTpoBererapyioiAHe, CBeTOjnoSnBHe TpaBH 3aMem;aioTCH jicthemh, TeHe- 
BHHOCJIHBBIMH C 6oJiee A^HTeJIBHHM H pa3H006pa3HHM HO CpOKaM OKOHHaHHH HepH- 

oaom BereTan;HH. Ho oco6hh HHTepec npeACTaBjmioT oSjiaAaioiAHe cjiohchhm thhom 
ce30HHoro pa3BHTHH ce30HHo-reTepo$HJuiBHHe bhah, BxoAHm;He b cocTaB nan jieTHen, 
Tan e BeceHHen CHHy3HH. Ohh HamraaioT CBoe pa3BHTne BecHon BMecTe c 3$eMepon- 
AaMH h nepe>KHBaioT HacTynjieHne TeHH c OTMnpaHneM BeceHHHx e HOHBjieHneM ho- 
bhx TeHeBHHocjiHBHx reHepaAnfi jracTLeB, c kotophmh npoAOJDKaioT BereTan;Hio 
AO KOHn;a jieTa. 

OeHOJiorHnecKHe e 3KOJipro-$H3HOJiorHnecKHe ocoSemaocTH 3<|)eMepoHAOB e ce- 
30HH0-reTep0$HJIJIBHHX BHAOB, HX aCCHMHJIHIJHOHHaH ABHTejILHOCTL H KJieTOHHO- 

TKaHeBan CTpyKTypa H3yneHH AocTaTOHHo hoapo6ho (r opninnHa, 1969, 1975, 1978)« 
IIOKa3aHO, HTO C HOHHJKeHHeM ypOBHH OCBem;eHHOCTH pa3BHBaiOTCH BEAM HJIE reHe- 
pan;HH jihctbob c MeHBmeH tojiiahhoh accHMHJiHAHOHHBix TKaHen, c 6ojiee kopotkeme 
OTOJiSnaTHME h 6oJiee ajihhhhmh ry6naTBiMH KJieTKaMH, xoth 3Ta 3aKOHOMepHOCTB 
MO>KeT 3HaHHTejIBHO HCKB2KaTBCH BHAOBOE CHen;H$HKOH H63aBECEMO OT HaCTOHIAHX 

ycjioBHE cpeABi (ropBimHHa h AP-j 1975). 3aTeHeHHHe xjioponjiacTH, nan npaBHjio,, 
KpynHee h coAepncaT 6ojiBme xjiopo^njuia, a hhcjio hx b eAHHHn;e o6T»eMa kjiotkh h 
EHTeHCHBHOCTB nOTeHAHaJIBHOrO $OTOCHHTe3a OKa3BIBaiOTCH, HanpOTHB, 6oJiee HH3- 

KHMH (ropHmHHa h AP-, 1975; ropHHIHHa, 1978; 3a6oTHHa, 1978). 

B HacTonm;eH paSoTe CTOHJia 3aAana H3yneHHH oco6eHHocTen CTpoeHHH xjiopo- 
HJiaCTOB TpaBHHHCTBIX paCTeHHH AySpaBH pa3JIHHHBIX $eHOpHTMOTHHOB C AeJIBIO 
BHHB.JieHHH 3aKOHOMepHOCTeH aABHTan;HH accHMHjmn;HOHHoro annapaTa k ce30HH0H 
AHHaMHKe pe>KHMa 0 CBem;eHH 0 CTH Ha yjiBTpacTpyKTypHOM ypoBHe. PaSoTa HBjineTCH 
npoAOJmceHHeM nccjieAOBaHHH, HanaTBix b 1977 r. (ropHmHHa, JlaBepBineBa, 1980). 

06T»eKTaMH H3yneHHH cjiy>KHJiH paHHeBeceHHne 3$eMeponAH Scilla sibiriea 
Andrews, Corydalishalieri (Willd.) Willd., Ficaria verna Huds. h AJiHTejiBHOBereTH- 
pyioBAne ce30HHO-reTepo(|)HjiJiBHHe b^Ah Pulmonaria obscura Dumort. h Aego- 
podium podagraria L. b accon;Haii;HH jmrio-Ay6HHK CHBiTeBBin c 300—350-JieraHM 
ApeBocToeM. CTpyKTypa $HTon;eH03a, b kotopom npoBOAHJiacB pa6oTa (3anoBeAHHK 
«JIec Ha BopcKJie» BejiropoACKon o6ji., lo^KHan jiecocTenB), AocTaTOHHo xopomo 
H3yneHa h onncaHa b jiHTepaType (HemaTaeB h ap*, 1974). 

C6op MaTepnajia (c 10 paCTeHHH Ka>KAoro BapnaHTa) hpoboahjih b 10—11 n; 
BecHOH — b KOHn;e anpejm, b nepnoA ABeTeHHH 3$eMepoHAOB h MeAyHnn;H, h Jie- 
tom — b KOHn;e hiohh hjih Hanajie hiojih, b nepnoA ABeTemm chhth. KyconKH cpeA- 
Hen Hacra 3pejiHx jihctbcb, HeAaBHo 3aKOHHHBmnx pocT, $HKcnpoBajiH 2.5 %-m 
pacTBopoM rjiyTapoBoro ajiBAernAa Ha 0.1 M $oc(|)aTHOM 6y$epe (pH 7.4) h 3 aTeM — 

2 %-m pacTBopoM neTBipexoKHCH ocmhh Ha 0.1 M $oc(|)aTHOM 6y$epe (pH 8.0) h 
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<0 # 2 M caxapo3e c nocjieAyiomHM oKpamHBaHneM 2%-m pacTBopoMypaHHji-an;eTaTa 
cnupTy h 3 an jiiohohhgm b apajiflHT. yjiBTpaTOHKne cpe3H (~50 hm) KOHTpacTH- 
poBajin n;HTpaTOM CBHHija h $oTorpa$npoBajiH Ha ajieKTpoHHOM MHKpocKone. 

B xjioponjiacTax Me30$Hjuia nccjie^yeMHX pacTeHHH oTMenaiOTCH thhhhhh© 
vqepTH CTpoeHHH*. CHCTeMa $0T0CHHTe3HpyH)ni;Hx MeMSpaH, ,n;H(|)(|)epeHi];HpoBaHHaH 
ga rpaHHHe h MencrpaHHue ^HJianoHAH, KpaxMajiBHBie 3epHa h njiacTorjio6yjiH # 
{(pHC. 1 h 2 — CM. BKJieHKH). J^JUl KOJIHHeCTBeHHOH OIljGHKH COftGpHCaHHH 3THX CTpyK- 
T yp b xjioponjiacTax 6 hjih ncnojiL30BaHH cjiGAyiompG bgjihhhhbi: napipiajiBHBiG 
o6 , i>eMH THjiaKOHAOB (rpaHHHX, Me>nrpaHHHX jz hx cyMMBi), KpaxMajiBHHX 3epeH|n 
nJiacTorjioSyji, hhcjio THJiaKOHflOB b HanSojiBniGH rpaHe xjioponjiacTa. H3 mgpghhh 
upoBOAHJiH cnen;HajiBHHM mop<|>omgtphhgckhm mgtoaom (ABeracoBa, CTe^aHOB, 
1979; CnjiaeBa, CnjiaGB, 1979). Pe3yjiBTaTH no BceM BapnaHTaM nccjiGAOBaHnn, 
BKJnonan AH$$GpGHn;Haij;Hio Ha CTOJi6naTyio h rySnaTyio TKaHH Me3o$HJuia, npe^- 
<CTaBJieHBi b Ta6ji. 1. B Ta6ji. 2 hpobgagho cpaBHemie coAGpraaHHH ochobhhx CTpyn- 
rrypHHX KOMnoHenroB xjioponjiacTOB b CTOJiSnarax h rySnaTHx KjieTKax MG3o$HJijia, 


TAEJIHIJA 1 

Coflep>KaHHe ochobhhx CTpyKTypHHX KOMnoHeHTOB xjioponjiacTOB CTOjtfnaToro (1), ryOnaToro (2) 

h oilmen cyMMH KjieTOK (3) Me30$HjiJia 


Ban 


rT 

MT ' 

ET 

K3 

nr 

T 

Scilla sibirica 

1 

19.2 +3.5 

9.9+3.5 

29.1 +5.3 

0 

1.5+0.6 

15.2+2.8 


2 

28.7+5.2 

10.7+1.8 

38.4+6.8 

0.6+0.3 

1.4+0.5 

19.0+3.0 


3 

24.5+4.1 

10.3+1.8 

33.8+5.3 

0.4+0.2 

1.5+0.4 

17.1 +2.1 

'Corydalis halleri 

1 

18.7+3.1 

12.6+1.8 

31.3 +4.6 

11.9+3.6 

2.8+1.5 

9.2+1.3 


2 

15.8+2.9 

9.5+3.1 

25.3 +£.9 

8.0 +2.1 

2.7+1.0 

7.0 +1.6 


3 

17.3 +2.5 

11.0+1.7 

28.3 +3.4 

10.0+1.8 

2.8+0.8 

8.4+1.6 

Ficaria verna 

1 

25.7+4.8 

8.5+1.8 

34.2 +4.2 

18.9+4.6 

0.9+0.5 

10.9+1.8 


2 

19.9+4.2 

12.2+2.7 

32.1 +4.2 

11.5+2.6 

2.8+1.3 

9.1+1.2 


3 

23.1 +2.8 

10.2 +1.4 

33.2+2.5 

15.6+2.6 

1.9+0.6 

9.7 +1.4 

Pulmonaria obscura 

1 

16.8+2.1 

11.3 +2.7 

28.2+3.6 

4.7+2.2 

0.9+0.4 

17.5+4.6 

BeCHOH 

2 

21.1+3.7 

13.8+2.4 

34.3 +4.1 

1.1 +0.4 

0.8+0.4 

19.9+3.3 


3 

19.1 +2.3 

12.6+2.4 

31.7+2.8 

3.1+1.1 

0.8+0.3 

19.0+3.2 

P. obscura 

1 

61.7+6.0 

10.1 +2.2 

72.0+5.4 

1.0+0.9 

0.5+0.3 

31.4+6.4 

JieTOM 

2 

53.1 +6.3 

26.3 +5.1 

. 79.3 +5.7 

1.0+0.5 

-0 

43.1 +9.2 


3 

57.6+4.5 

17.8+3.6 

75.4+3.6 

1.0+0.4 

0.3 +0.2 

37.9+6.9 

Aegopodium poda- 

1 

18.3 +3.0 

15.2+2.5 

33,4+3.8 

4.8+1.0 

1.3 +0.7 

13.0+3.2 

graria BeCHOH 

2 

24.4+4.9 

17.2+2.7 

41.6+4.8 

5.7+1.7 

0.5+0.2 

16.4+2.9 


3 

21.4+2.6 

16.2+1.8 

37.5+3.6 

5.1 +0.6 

0.9 +0.4 

15.5+3.2 

JieTOM 

1 

59.5+4.2 

17.5+4.1 

77.0+4.2 

1.7+0.9 

0.8+0.4 

40.4+5.1 


2 

65.1 +6.4 

17.7+3.7 

82.9+5.3 

^*0 

~0 

38.5+5.1 


3 

62.3 +3.3 

17.6+3.1 

80.4+2.9 

1.0+0.4 

0.4+0.2 

39.5 +4.8 


n p n m e q a h nle.^napipiaJibHbie oGbeivibi: FT—rpaHHbix, MT — MSttcrpaHHbix , ET — oGmeft cyMMbi 
THJiaKOHUOB, K3 — KpaxiviaJibHbix 3e-p3H, anr — imacTornoCyn; T —.qwcno THjiaKonjioB b HanGoJibinetf rpaHe 
xnoponnacTa. y S. sibirica — cjio a KJieTOK ot noB3pXHOCTn JiHCTa: nspBbiw — 1, TpsTHii — 2, hx cyMMa — 3. 
y pOBeHb JftOCTOBepHOCTH — 0.99. 


TAEJIHIJA 2 

Ka<iecTBeHHaa oijeHKa coflep>KaHELB: ochobhhx cTpyKTypHHx KOMnoHeHTOB xjioponjiacTOB 
CTOJiS^aToro h ryOnaToro Me3ot{)Hjijia 


Ban 

reHepaHHH 

JIHCTbeB 

ET 

TT 

MT 

K3 

nr 

T 

Scilla sibirica 


_ 

_ 

= 

_ 

— 

_ 

€orydalis halleri 


+ 

= (+) 

= 

+ 

= 

+ 

Ficaria verna 


= 

+ 

— 

+ 

— 

= 

Pulmonaria obscura 

BeceHHHH 

— 

— 

= 

+ 

= 

= (-) 

Aegopodium podagraria 

» 

— 

— 

= 

= 

+ 


P. obscura 

JleTHHH 

— 

+ 

— 

= 

+ (~0) 

— 

A . podagraria 

» 

— 

— 


+ 

7 

o 

+ (~0) 

~ 


IIpaMeHaHHe. ConepjKaHne CTpyKTypbi Bbiine b xjioponnacTax: CTonGqaTbix (+), rygqaTbix KjieTOK 
<—), OffHHaKOBO H b Tex, H B HpyrHX (=) (CM. TaOJI. 1). 
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Phc. 3. CoflepjKaHHe ochobhhx CTpyKTypHBix KOMnoHeHTOB b xjioponjiacTax Me30<$HJiJia 3<$eMe- 

POH^OB H Ce30HH0-reTep0$HJIJIBHHX BHflOB B CBH3H C CG30HHHM peJKHMOM OCBem;eHHOCTH IlOfl HO— 

„jioroM 3y6paBBi. 


Ha ocjix opdunam : I — napitnaJibHue oG-betabi rpaHHbix TT, MejKrpaHHbix MT, oOnjeft cyMMH ET th JiaK ohhob , 
KpaxMaJibHbix 3 epeH K3, njiacTorjioOyji (b %), II — hhcjio THnanonnoB b HanOojibmeft rpaHe xjioponjiacTa T; 
E — ocBemeHHOCTb, thc. jik (no AaHHbiM ropbimuHoft, 1969); naocu a6cif,ucc: Sc — Scilla sibirica , Co — Cory- 
dalis halleri , Fi — Ficaria verna , Pu — Pulmonaria obscura, Ae — Aegopodium podagraria. YpoBeHb hocto- 

BepHOCTH — 0.99. 


XapaKTep TKaHeBOH fln$<$epemj;Haij;HH MeM6paHHOH chctgmh xjioponjiacTOB 
6oJiee neTKO BHHBJineTCH npn cpaBHeHHH pacTGHHH BeceHHen CHHy3HH. y xoxjiaTKH 
n HHCTHKa coAep^KaHHe rpaH, nan h o6m;eH cyMMH thjibkohaob, 0Ka3HBaeTCH BBime- 
b xjioponjiacTax CTOJionaTHx kjictok, a y BeceHHHx jihctbcb MeAyHHAH h chhth — 
b xjioponjiacTax ry6naTBix KJieTOK. 9to OTpa>Kajio 6h cnen;H$HKy $eHopHTMoranoB, 
ecjin 6bi b Me>KKJieTOHHOH AH$$epeHn;Haii;HH xjioponjiacTOB npoJiecKH He o6Hapy>KH- 
BajiocB cxoactbo c ce30HHO-reTepo$HjuiBHBiMH BH^aMH: coAep>KaHHe rpaH n o6m;eH 
cyMMH THJiaKOHAOB y npoJiecKH OKa3BiBaeTCH BHme b xjioponjiacTax kjictok, 6oJiee 
: l cJ] eHHHX OT HOBepXHOCTH JIHCTa. B JieTHHX JIHCTBHX MeAyHHHH H CHBITH TKaHeBSLH 
,n;H$$epeHfl;Haii;HH MeMSpaHHOH chctgmbi xjioponjiacTOB He BHpa>neHa. CoAep>KaHHe 
Me>Krp bhhhx THJiaKOHAOB b SojiBinHHCTBe cjiynaeB He pa3JiHnaeTCH. CoAepraaHHe 
npaxMajiBHHX 3epeH bo Bcex BapnaHTax nccjieAOBaHHH, aa HCKJHoneHHeM npoJiecKH,. 
jih6o BHme b CTOJiSnarax KJieTKa^, jih6o h b Tex h b APyrnx oahhbkobo. XapaKTep 
coAep>KaHHH njiacTorjioSyji BHpa>neH HeneTKo: y 3$eMepoHAGB HaMenaeTCH TeH^eH- 
h;hh k hx npeo6jia,n;aHHio b xjioponjiacTax rySnarax KJieTOK, a y ce30HHo-reTepo- 
<$hjijibhhx bhaob — b CTOJiSnarax. ^hcjio thjibkohaob b HanSojiBmeH rpaHe xjiopo- 
njiacTa pa3JiHnaeTCH b tkbhhx Me30$Hjuia aHajiornHHo coAepncaHHio rpaHHHx hjih 
oSnjen cyMMH THJiaKOHAOB. 

06o6m;eHHHe naHHBie hjih Bcero Me30$HJuia (6e3 AH$$epeHn;Haii;HH Ha ctoji6- 
naTne h rySnaTHe KJieTKn) npeACTaBJieHH Ha pnc. 3, rAe no oSnjeMy BHAy AnarpaMM r 
hjih ynoScTBa cpaBHeHHH coe^HHeHHHX kphbbimh, mo>kho cocTaBHTB npeACTaBjieHHe 
o ce30HH0M npo$HJie aAanTan;HH CTpyKTypn xjioponjiacTOB k CBeTy, a Tannce HaMe- 
THTB HeKOTOpBie ee Me>KBHAOBHe pa3JIHHHH. 

OTHeTJIHBO BHAHO 3HaHHTejIBHOe CXOftCTBO B CTpQeHHH XJIOpOHJiaCTOB, aCCHMHJIH- 
pyionptx BecHOH (naK 3$eMepoHAOB, Tan h A«raTejiBHOBereTHpyioin;Hx bhaob), h pe3- 
Koe OTJIHHHe HX B, COBOKyHHOCTH OT XJIOpOHJiaCTOB JieTHHX JIHCTBeB HJIHTeJIBHOBere- 
THpyiOIHHX BHAOB. BeCHOH B XJIOpOHJiaCTaX Bcex BHftOB Me>KrpaHHBie THJiaKOHABB 
cocTaBJimoT ot 10 ao 16, rpaHHBie — ot 17 ao 24, o6m;aH cyMMa THJiaKOHAOB — ot 
28 ao 38% o6T>eMa. B JieTHHX jihctbhx MepyHHABi h chhth coAop^KaHHe rpaHHBix 
(55—65%) h o6in;eH cyMMBi THJiaKOHAOB (75—80%) b 2.5—3 pa3a BHme, neM b Be- 
ceHHHX 5 coAep>KaHHe Me>nrpaHHBix tejibkohaob jieTOM (18%) HeMHoro BHme, neM, 
y 3$eMepoHAOB (10—11 %) h MeAyHHijH BecHOH (13%), xoth y chhth oho, ohobhaho, 
hoctohhho. Tot me xapaKTep pa3JiHHHH h b nncjie THJiaKOHAOB HanSojiLmHx rpaH: 
B JieTHHX JIHCTBHX MeAyHHIJBI H CHBITH OHO B 2—2.3 pa3a BHme, HeM B BeCeHHHX r 
h b 3—4pa3a BHme, ne m y 3(|)eMepoHAOB. B oTHomeHHH KpaxMajiBHHx 3epeH h njia- 
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<c:rorJio6yji HaMenaercH npoTHBononomHaH 3aKOHOMepHOCTB: hx coAopncaHHe b xjio- 
ponJiacTax BeceHHen CHHy3HH TpaB (npaxMaji 3 — 15 h njiacTorjioSyjiH 0.8—2.8%) 
^HaHHTejiLHo BHme, neM b xjioponjiacTax jieTHen CHHy3HH (npaxMaji 1 h njiacTo- 
rJioSyjiH 0.3—0.4%). JIhihb y npojiecKH coAepmaHne KpaxMajia b xjioponjiacTax 
0Ka3HBaeTCH em;e 6ojiee hh3Khm (0.4%). 

IIpH CpaBH6HQQ paCTeHHH BeCeHHeH CHHy3HH BHHBJIHIOTCH HeKOTOpHe pa3JIH- 
hhh, HMeiomne, no-BHAHMOMy, 6ojiee Hacrayio 3KOJiorHHecKyio cnen;H$HKy. Tan, 
no HHCjiy THJiaKOHAOB b HanSojiLineH rpaHe xjioponjiacTH xoxjiaTKH h HHCTHKa 
(8—10) OTJIHHaiOTCH OT XJIOpOHJiaCTOB BeCeHHHX JiHCTBeB MeAyHHAH H CHHTH (16 — 
19), Kan h ot xjioponjiacTOB npojiecKH (17). CoAepmaHne KpaxMajia y MeAyHHijH h 
chbith (3 — 5%) b 10 pa3 BHme, neM y npojiecKH, ho b 3 pa3a HHme, neM y xoxjiaTKH 
h hhcthke (10—15%). IIo OTHomeHHio coAepmaHHH rpaHHHX THjiaKOHAOB k nncjiy 
THJiaKOHAOB b HanSojiBmeH rpaHe MomHO 3aKJiioHHTB o pa3JiHHHOM MexaHH3Me rpaHo- 
o6pa30BaHHH y nccjieAyeMHX ^eHopHTMoranoB: b xjioponjiacTax 3<$eMepoHAOB rpaHH 
xoth h 3aHHMaioT npHMepHO tot me o6T»eM, MejiBHe h MHoroHHCjieHHee, neM rpaHH 
b xjioponjiacTax BeceHHnx JiHCTBeB AJinTejiBHOBereTHpyioiu;Hx bhaob. Pa3 JiHHaeTCH 
no $eHopHTMOTHnaM h coAepmaHne njiacTorjioSyji: y npoji&mH, xoxjiaTKH h hh- 
CTHKa oho BHme (1.5—2.8%), neM y MeAyHHAH h chhth (0.8—0.9%). 

Ha pnc. 4 npeACTaBJiemj nocTpoeHHne no HamHM a^hhhm AnarpaMMH coAepma- 
hhh rpaHHHX THjiaKOHAOB, KpaxMajiBHHX 3epeH h njiacTorjioSyji, a TaKme nocTpoeH- 
hh@ no jiHTepaTypHHM AaHHHM (PopHmHHa, 1978; 3a6oTHHa, 1978) AnarpaMMH hh- 
TeHCHBHocTH noTemi;HajiBHoro $0T0CHHTe3a oAHoro xjioponjiacTa h coAepmaHHH xjio- 
po$HJiJia b eAHHHn;e ero o6T»eMa y nccjieAyeMHX bhaob. Hx conocTaBJieHHe, a«hh yAo6- 
CTBa noKa3aHHoe Ha rpa$HKe c homoiabk) kphbhx, h cpaBHeHHe c pnc. 3 hphboaht 

K 3BKJIIOHeHHIO O HaJIHHHH HpHMOH CBH3H MemAy COAOpmaHHeM THJiaKOHAOB, B OCO- 
SeHHocTH rpaHHHX, h coAepmaHHeM xjiopo$HJuia y Bcex bhaob (b HaHMeHBmen CTe- 
neHH BHpameHO y npojiecKH). HpHMan cbh3b oSHapymHBaeTCH TaKme MemAy hh- 
TeHCHBHOCTBIO $OTOCHHTe3a H COA0p>KBHHeM KpaXMBJIBHHX 3epeH HJIH HJiaCTOTJIO- 
<5yji. B napajuiejiBHOM cpaBHeHHH coAepmaHHH xjiopo$HJuia h tejibkohaob c hh- 
TeHCHBHocTBio $0T0CHHTe3a h coAepmamieM KpaxMajia hjih njiacTorjioSyji oTneTjiHBo 
BHHBJIHeTCH oSpaTHan 3aBHCHMOCTB• 9 th CBH3H npeACTaBJIHIOTCH OCoSeHHO HHTe- 
peCHHMH, HOCKOJIBKy BHCTynaiOT npn cpaBHeHHH pe3yJIBTaTOB npHMHX H3MepeHHH 
y jibtp acTpyKTypn c pacneTHHMH <J>yHKn;HOHajiBHHMH xapaKTepncTHKaMH. 

CjieAyeT hphhhtb bo BHHMaHHe, hto cooTBeTCTBeHHo B03pacTy HCCJieAyeMHx hbmh 
JiHCTBeB Ha pnc. 4 npHBeAOHH caMHe BHConne b OHToreHe3e paCTeHHH hjih me reHe- 
pan;HH JiHCTBeB 3HaH0HHH HX $OTOCHHTeTHHeCKOH aKTHBHOCTH (ropnmHHa, 1969, 
1978). 9to no3BOJineT hckjhohhtb BJiHHHHe Ha xapaKTep nojiyneHHHx pa3JiHHHH 
B CTpyKType xjioponjiacTOB $aKTopa CTapeHHH jiHCTa. TorAa noBHmeHHoe coAepma- 
Hne njiacTorjioSyji, nan h HanpnjieHHe KpaxMajia, MomeT hpohbjihtbch em;e He Kan 
npH3Han CTapeHHH xjioponjiacTOB (TaMajieH, KyjiHKOB, 1978), a nan HopMajiBHHH 
npon;ecc, conyTCTByioin;HH HanSojiee bhcokoh <$0TocHHTeTHHecK0H aKTHBHOCTH xjio- 
ponjiacTOB b HanSojiee ohthmbjibhhx ajih 3Toro ycjioBHnx, HanpnMep npn 6oJiee 
BHCOKOH OCBem;eHHOCTH HOA HOJIOrOM AySpaBH. 

Ha pnc, 4, k£k h Ha pnc. 3, neTKO npoHBjmeTCH 3KOJiorHHecKoe cxoactbo b CTpoe- 

HHH XJIOpOHJiaCTOB pa3JIHHHHX BHAOB paCTeHHH, BXOAHHJHX B COCTaB OHpeAejieHHOH 
€HHy3HH $HT0n;eH03a. HeKOTOpne OTKJIOHeHHH B aKTHBHOCTH H CTpoeHHH xjiopo- 
njiacTOB npojiecKH (HH3KHe (J)0T0CHHTe3 h coAopmaHHe KpaxMajia), mh noJiaraeM, 
He HapymaioT o6m;ero cooTBeTCTBHH CTpoeHHH xjioponjiacTOB cnen;H(|)HKe cbbtoboto 
pemHMa b CHHy3HH. Heo6xoA0MOCTB yTOHHe&HH AaHHHx He HCKJnoneHa. Ho, BepoaT- 
nee Bcero, yKa3aHHHe ocoSeHHOCTH oSbhchhmbi TeM, hto y Hee cahhctb eHHO h H3 
HCCJieAyeMHx bhaob jiHCTOBan njiacTHHKa HMeeT jiHHenHyio $opMy h pacnojiomeHa 
hohth napanJiejiBHo HanpaBjieHHio CBeTOBHx Jiynefi, hto hphboaht K T 3HaHHTejiBHOMy 
ocjiaSjieHHK) 0CBem;eHH0CTH Ha ee noBepxHocTH. ilpnpoAa 3thx HBJieHHH TpeSyeT 
6ojiee AOTajiBHoro H3yneHHH* 

OcTaeTCH HencHHM, hbjihiotch jih HCCJieAyeMne ocoSeHHocTH CTpoeHHH xjiopo- 

HJiaCTOB BHpameHHeM HX yHHBepCaJIBHOH MOAH(|)HKaii;HOHHOH HJiaCTHHHOCTH HJIH OHH 
meCTKO npHBH3aHH K yCJIOBHHM epeAH HaCJieACTBeHHHMH CBOHCTBaMH BHAa. TeM He 
MeHee b coBOKynHocTH npeACTaBJieHHHx AaHHHx c oneBHAHocTBio BHCTjynaeT o6m;e- 
C630HHHH, eAHHHH ajih pa3JiHHHHX bhaob npo^HJiB aAanTan;HH xjioponjiacTOB k yc- 
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Phc. 4. CoflepJKaHHe rpaHHHX thJ iaKOH.no b TT, KpaxMa jibhhx 3epeH K3 h njiacTorJio6yjiHH ITF 
(ocb III, b npon;eHTax), HHTeHCHBHO ctb noTemmaJiBHoro <$0T0CHHTe3a o^Horo xJioponJiacTa & — 
(ocb I, MKr CO 2 *10"?/nXxJioponJiacT) h coflepjKaHne xjiopo$HJiJia b eflUHHije ero o6T>eMa X (ocb. 
II, MKr xJiopo$HJiJiaX 10” 8 /mkm 3 XJioponJiacTa) y a^eMeponnoB h ce„3pHHO-reTepo<j>HJiBHHX bh^ob. 
B CBH3H C C630HHBIM peJKHMOM OCBemeHHOCTH. 

$ij[ — no «aHHHM ropbimimoft (1978) n 3a6oTHHoft (1978). OcTajibHtie o6o3HaHeHHH Te me, hto h Ha pnc. 3. 


JIOBHHM OCBemeHHO CTH, HpOHBJIHIOIH;™CH y KfiOKAOrO BH^a COOTBeTCTBeHHO cnen;H- 
$HKe ce30HHoro rana pa3BHTHH. 

Pe3yjiBTaTH npoBeACHHHx nccjieAOBaHHH ho3bojihiot CAejiara cjieAyromme bh- 
BOAH. 

1. He3aBHCHM0 OT BHAOBOH HpHHaAJieTKHOCTH BHHBJieHH ABa MOp^OOKOJIOrHHe- 

CKHX THHa XJIOpOHJiaCTOB — pHXJIOTHJiaKOHAHHH (CBeTOBOH) H HJIOTHOTHJiaKOHAHHH 
(TeHeBon), KOTopne cooTBeTCTByiOT ce30HHHM $a3aM ocBemenHocra b AySpaBe — 
bhcokoh BeceHHen h hh3Koh Jieraen — h oTpsonaioT ocoSeHHocra nccjieAyeMHx 
(^eHOpHTMOTHHOB. « 

2. y 3$eMepoHAOB h BeceHHen reHepan;HH jiHCTLeB A^HTejiLHOBererapyroiipn^ 
ce 30 HHo-reTepo$MJiJibHBix bhaob npn blicokoh BeceHHen ocBemeHHOcra <$opMHpy- 
K)TCH XJIOpOHJiaCTBI pHXJIOTHJiaKOHAHOrO, HJIH CBeTOBOTO THHa C HH3KHM COABpTKa- 
HneM oTHOCHTejiLHo MejiKHx rpaH, neMy cooTBeTCTByeT HH3Koe coAspncaHHe xjiopo- 
$HJuia, c bhcokhm coAep^KaHneM npaxMajia h njiacTorjioSyji, npoaBJiinomne bhco- 
Kyio $OTOCHHTeTHHeCKyiO aKTHBHOCTL. 

3. B JieTHen reHepaijHH JiHCTLeB A*JiHTejibHOBererapyioii];Hx bhaob b ycjioBnnx hh3- 
koS Jieraen ocBemenHocra $opMnpyiOTCH xjioponjiacTH HJioTHOTnjiaKOHAHoro, hjih 
TeHeBoro rana c bhcokhm coA^pncaHneM oneHL KpynHBix rpaH, neMy cooTBeTCTByer 
BHCOKoe coAep>KaHHe xjiopo$njuia, c hh3Khm coa®Ptk aHneM npaxMajia n njiacra- 
TJIoSyJI, npOHBJIHIOmHB HH3KyiO $OTOCHHTeTHHeCKyiO aKTHBHOCTL. 

4. KpaxMajiLHHe 3epHa h njiacTorjioSyjiLi motkho paccMaTpnBaTL KaK npoAynT 
HOpMaJILHOH <$OTOCHHTeTHHeCKOH ABUTeJILHOCTH XJIOponjiaCTOB, o6pa30BaHHe KOTO- 
poro npoHexoAHT TeM HHTeHCHBHee, neM Sjiaronpnnraee ycjioBHH ajih $0T0CHHTe3a. 

5. XapaKTepHLie h cymecTBeHHHe pa3JiHHHH b CTpoeHHH xjioponjiacTOB ctoji6- 
naTHX h rySnaraix kjictok Me30$HJiJia He BLiHBjieHLi. BMecTe c TeM HaMenema: tchagh- 
h;hh a) k npeoSjiaAaHHio KpaxMajia b xjioponjiacTax CTOJiSnaraix KJieTOK y Bcex bh¬ 
aob, 3a HCKJHoneHHeM npojiecKH; 6) k npeoSjiaAaHHio rpaHHHx rajiaKOHAOB b xjiopo- 
HJiacTax CTOJiSnaTHx KJieTOK y 3$eMeponAOB n rySnaraix KJieTOK y ce30HHO-reTepo- 
$HJIJILHHX BHAOB BeCHOH. 
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JleHHHrpaflCKHH rocyflapcTBeHHHH yHHBepcHTeT. IIoJiyneHO 15 VII 1982. 


STRK 581.55 : 539.22 : 633.2 ( 571 . 61 ) 


H. A. KpynHHKO 

CHHY3HAJII>HAfl CTPYKTYPA TPABflHOrO flPYCA 
KEftPOBHIlKOB YCCYPHllCKOrO 3AIIOBEflHHKA3 

N. A. KRUPYANKO. SYNUSIAL STRUCTURE OP THE HERBACEOUS LAYER IN CEDAR 
BROAD-LEAVED FORESTS OP THE USSURIYSK RESERVE 

BHHBJieHH OCHOBHHe CHHy3HH TpaBHHOrO npyca KeflpOBHHKOB yCCypHHCKOrO 3anOBe,HHHKa 
(IIpHMopcKHH Kpan). TaKOBHMH hbjihiotch mHpoKOTpaBHaH, ocoHKOBan, A>Ke<$<$epcoHHeBaH, 
xjiopaHTOBan, MejiKOTpaBHaH,|m;HTOBHHKOBaH CHHy3HH. ,Jl aHa 3KOJioro-$HTOAeHOTHnecKaH xa- 
paKTepncTHKa bthx CHHy3HH, noKa3aHa pojib cHHy3HH KaK cnen;H$HnecKHx HHflHKaTopoB sko- 
.jiornnecKHX ycJiOBHH MecTOo6nTaHHH. 

CHHy3Hajn>Han CTpyKTypa pacTHTe jibhhx cooSnjecTB npoHBjraeTCH b hx ropn- 
BOHTajiLHOH h BepTHKajiLHOH HeoAHopoAHOCTH, oSycjioBJieHHOH MHoroo6pa3HeM 
MHKpoSnoTonoB BHyTpn 6noreon;eH03a h n;eHOTHHecKHM BJinuHneM pacTeHHH Bcex 
npycoB Apyr Ha Apyra. 

K OAHOMy rany Jieca He MoryT othochtbch cooSnjecTBa c pa3JiHHH0H CHHy3najiB- 
hoh CTpyKTypofi. B npon;ecce $HjioreHe3a b kb}kaoh 3KOJiorHHecKH BHpajKeHHOH 
jiecHOH rpymmpoBKe BBipaSoTajiHCL CBoeo6pa3HHe CHHy3HH, cocTOHm;He H3 pacTe¬ 
HHH pa3HLIX BHAOB, BO3HHKHIHX B pa3H0e BpeMH, HO 3aHHMaiOH^HX OAHOTHHHyiO 3K0- 
jiorHHecKyio HHmy (CyKaneB, 3ohh, 1961), noaTOMy CHHy3najn>HaH opraHH3an;HH 
cjiy>KHT oahhm H3 ochobhhx npH3HaK0B b KJiaccH$HKan;HH pacTHTejiLHHX coo6m;ecTB. 
Bee CTpyKTypHtie nacra $HTon;eH03a npncnocoSjieHH Apyr k APyry h npeACTaBjmtoT 
co6oh eAHHyio B3aHMOCBH3aHHyio CHCTeMy (MmuieB, 1963; HopnH, 1979, 1980). 
Ilpn KJiaccH$HKan;EH jiecoB JJajiBHero BocTOKa nccjieAOBaTejra Majio 3 aTparHBajin 
CHHy3HajiBHyio CTpyKTypy coo6m;ecTB hjih BOo6m;e He yAejiHJin en bhhmbhhh (HBam- 
KeBHH, 1927; BacnjiBeB, 1938; KojiecHHKOB, 1956; CojioBBeB, 1958), b pe3yjiBTaTe 
^ero 3th KJiaccn$HKan;HH HMeioT cym;ecTBeHHHe HeAopaSoTKH. 

HlnpoKOJiHCTBeHHO-TeMHoxBOHHBie jieca io^khoh Hacra ,3|ajiBHero BocTona oneHB 
'Cjiojkhbi no cocTaBy, hto oTpajKaeTCH Ha eTpyKType 3thx JiecoB. B paSoTax 
H. T. HBaHpBOH c coaBTopaMH (1963) h B. M. IIoHOMapeHKo h B. H. TapaHKOBa 
(1968) npeAnpHHHTa nonBiTKa bhhbhtb MHKporpynnHpoBKH b HeKOTopBix jiecHHX 
q>HTon;eH03ax IIphmopbh. A. T. Kphjiob (1974) hphboaht xapaKTepncTHKy CHHy3H- 
ajiBHOH CTpyKTypBi, Aaioni;yio npeACTaBjieHne 06 ochobhhx ranax CHHy3najiBHOH 
opraHH3an;HH aP^boctoh, noAJiecKa h HanoHBeHHoro nonpoBa b HenoTopHx KopeH- 
hhx jiecHBix $HTon;eH03ax IIphmopbh. 
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Phc. 1 . y^acTOK KeflpoBHHKa ocoKOBo-Meji- Phc. 2 . y^acTOK KeflpoBHHKa KpynHonano- 
KOTpaBHOrO, 10 x 10 m. pOTHHKOBOrO, 10 X 10 M. 

CHHy3nn: l — BacnjmcTHHKa THHHHO^ffloro, 2 — ‘ Chhy3hh: l — CTpaycHHKa repMaHCKoro, 2 — mn- 

MHrejiJibi ro^oft+rpymaHKH nonnoJiHCTHoft, 3 — TOBHHKa BJiaanBocTOKCKoro, 3 — ocMyHAH a3HaT- 
MaiiHHKa HByjiHCTHoro+KHCjraijbi oGHKHOBemioft, CKOft, 4 — a^HaHTyMa CTonoBHflHoro; 5 — neap. 

4 — OCOKH KpHBOHOCOft; 5 — Ke«p # 



0? Ei 2 2 S 3 ®* ® 5 E3 7 E3' ? !5S3 3 EI3* ® 5 

Phc. 3. y^acTOK KespoBHHKa c ayOoM ocoh- Phc. 4. y^acTOK Ke^poBHHKa KJieHOBO-oco- 
KOBoro, 10X10 m. KOBO-^a6a3HHKOBoro, 10X10 m. 

l — noAMapeHHHK aaypcKHft, 2 — cnHy3HH ocokh CHHy3im: 1 — Jia6a3HHKa nJiaHeBHjmoro, 2 — Jiec- 
jiamjeTHOft, 3 —iuhtobhhk Eyma, 4 —Reap, Horo Mana . BeceHHero, 3 —ocokh KpHBOHocoft,. 

5 — ay6. 4 — MejiKOTpaBbn; 5 — neap. 

TepMHH «CHHy3HH» 6 biji BBeAeH T. TaMCOM b 1918 r., ho ao chx nop em;e HeT eAH- 
Horo MHeHHH OTHOCHTeJILHO 9TOrO HOHHTHH. Mh pa3AejIHeM B3rjIHAH B. H. Cyna- 
neBa Ha CHHy3HH nan Ha CTpyKTypHue nacra $HTon;eH030B, xapaKTepH3yK>m;HecH! 
onpeAejieHHBiM bhaobbim cocTaBOM, onpeAeJianHOH aKOJiornefi cocTaBjraiomHx hx. 
bhaob, npocTpaHCTBeHHon o6oco6jieHHocTBio, a cjieAOBaTejiBHo, n oco6oh $HTon;eHo- 
THHeCKOH epeAOH (MHKpoepeAOH), C03AaBaeMOH paCTeHHHMH AaHHOH CHHy3HH (Gy- 

KaneB, 1931; CynaneB, 3 ohh, 1961). 

Bee HCCjieAOBaTejm, HecMOTpn Ha TeoperanecKHe h MeTOAHnecKne pa3HorjiacnH r 
bhaht b aHajiH3e CTpyKTypBi $HTon;eH030B nyTB k no3HaHHio cjiohchbix 3aKOHOB ac- 
COAHHpOBaHHH, B3aHMOOTHOHieHHH paCTeHHH H HX 3B0JII0H;HH. IIpHHAHnH $yHKD;HO- 
HajiBHon on;eHKH CHHy3HH jiecHBix $HTon;eH030B 6 hjih pa3pa6oTaHBD G. A. Hjibhb- 
ckoh (1963). 
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IPhc. 5. y^acTOK Ke,n;poBHHKa KJieHOBo- 
x^opaHTOBO-mHpoKOTpaBHoro, 10X10 

-CHHY3HH: , 1 —mHTOBHHKa BJiaffHBOCTOKCKOrO, 2 — 
XJIOpaHTa HHOHCKOrO, 3 — ff>Ke(j)(j)epCOHHH COMHH- 
TeJIbHOft, 4 — OCOKH KpHBOHOCOfi; 5 — Ke^p. 



Pnc. 6. y^aCTOK KeflpOBHHKa' XJIOpaHTOBO- 
HeflOTporoBoro, 10X10 m. 

Chhy3hh: 1 — xjiopaHTa nnoHCKoro, 2 — Heno- 
TporH oSUKHOBeHHOft, 3 — mHTOBHHKa aBCTpuft- 
CKoro. 


HjejiBio HacTonmen pslSotbi 6hjio BBiHBjieHHe HanSojiee xapaKTepHBix CHHy3HH 
TpaBHHoro npyca kgapobhhkob h hx 3KOJioro-$HTon;eHOTH^ecKOH oSycjioBJieHHocTH* 

MaTepnajioM a«Jih paSoTBi nocjiyncHjiH pe3yjiBTaTBi 3KcneAHii;HOHHHx nccjieAOBa- 
hhh 1976 r., KOTopne hpoboahjihcb b yccypnicKOM 3anoBeAHHKe hm. B. JI. KoMa- 
poBa. 

MeTO^HKa QCCJieAOBaHHH 

IIojieBoe H3yneHHe CHHy3najiBHOH CTpyKTypBi hpoboahjih no CTaHAapTHOH MeTo- 
AHKe CynaneBa (CyKaneB, 1931; CyKaneB, 3 ohh, 1961), t. e. nyTeM onncaHHH koh- 
KpeTHBix coo.6m;ecTB. Eojibihhhctbo onncaHHH 6 hjio AonojraeHO AeTajiBHHM Kapra- 
poBaHneM TpaBHHoro nonpoBa. KaprapoBaHHe AaeT bo3mo>khoctb HjunocTpnpoBaTB 
xapaKTep CHHy3najiBH0CTH, 6ojiee tohho onpe^ejiaTB njiomaAB, 3aHHMaeMyio ksok- 
Aoh CHHy3iieH, yTOHHHTB 3aK0H0MepH0CTH pa3Mem;eHHH nx^Ha TeppHTopnn coo6m;e- 
CTBa. ^jih 3Toro BHAejiajiH n^omaAKH 10x10 m. ^jih 6ojiee tohhoto onpeAeneHnn 
MecTOHaxoKAeHHapacTeHHHnjiomaAKyAonojiHHTejiBHO a&jihjih Ha nerape KBaApaTa 
5x5 m. Ha jiHCTe MHJiJiHMeTpoBOH SyMarn onpe^ejieHHBiMH 3HanKaMH oTMenajra 
MecTOHaxo>KAeHHe Ka>KAoro npyraoro pacTeHHH h rpynnH MejiKnx pacTeHHH OAHoro 
BHAa. 06pa6oTKa MaTepnajia npoxoAHJia no cneAyiomeMy njiaHy. IIpocMaTpHBajiH 
cocTaBjieHHBie njiaHH TpaBHHoro nonpoBa Ha npoSHBix njionjaAHx, oKOHTy phb ajin 
h onpeAejmJiH rpaHHijBi CHHy3HH. Cbgaghhh o CHHy3Hajn>HOH CTpyKType aohojihhjih 
HO reoSoTaHHHeCKHM O nnc 3HHHM. 

B pe3yjiBTaTe nccjieAOBaHHH 6 hjio bbehojihoho 70 reoSoTaHHnecKHx onncaHHH h 
< 50CTaBjieH0 56 njiaHOB TpaBHHoro npyca. 

Ilpn onpeAejieHHH >KH3HeHHHx <$opM jiecHHx pacTGHHH HcnojiB30Bajm Kjiaccn- 
«<|)HKaii;HH) KpHJiOBa (1974). 

* Bcero Ha nccjieAOBaHHOH TeppHTopnH 6bijio BBiAejieHo 17 thhob jieca c pa3JiHHHOH 
<5HHy3HaJIBHOH CTpyKTypOH HX TpaBHHBIX HpyCOB. 3— 4-KpaTHan HOBTOPHOCTB OHH- 
caHHH b KajKAOM rane Jieca noKa3HBaeT oTHocnrejiBHyio oahopoahoctb CHHy3HajiB- 
Horo CTpoeHHH $HT0D;eH030B. ‘ 

Ha pnc. 1—6 hphboahtch cxeMBi CHHy3najiBHoro CTpoeHHH TpaBHHoro npyca 
HeKOTOpBIX THHOB KeApOBHHKOB. 

Pe 3 yjiBTaTBi H3yneHnn CHHy3najiBHoro cjionceHHH TpaBHHoro npyca npeACTaB- 
JiftHH b TaSjiHAe. 
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OcHOBHLie CHHy3 hh TpaBflHoro apyca 
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3KOJIOrO-$HTOU,eHOTHTOCKaH XapaKTepHCTHKa CHHy3HH 
TpasHHoro npyca 

p Ilpn paccMOTpeHHH CHHy3HH TpaBHHoro nonpoBa KaK CTpyKTypHHX HacTen co- 
oSnjecTBa hcho npocjiemHBaeTcn <J)HTon;eHOTHHecKaH oSycjioBJieHHocTB abhhhx 
CTpyKTypHHX o6pa30BaHHH. 9to npoHBjineTCH b tom, hto bhaoboh cocTas h CTpyn- 
Typa CHHy3HH HaXOAHTCH B TeCHOH 3aBHCHMOCTH OT pa3BHTHH H COMKHyTOCTH "Ape- 
boctoh, oShjihh noftJiecKa, noHBeHHO-rpyHTOBoro pemHMa. Ha nocjieAHHH TpaBHHH- 
CTan pacTHTejitHocTL pearnpyei? 6ojiee nyTKO h HaxoAHTCH c hhm b 6ojiee TecHofi 
CBH3H, HeM flepeBLH, H03T0My CHHy3HH TpaBHHOrO HOKpOBa M02KH0 paCCMaTpHBaTB 
Kan cnen;H$HHecKHe HHAHKaTopn 3KOJiorHnecKHx ycjioBHH MecTooSnTaHHH. 

B KeApoBHHKax, 3aHHMaioin;Hx BHCOKne Ha^noHMeHHHe TeppacH peK c|moih;hhmh 
Bjia>KHHMH noHBaMH (cm. Ta6jmn;y, N 2 N 2 1, 2), b cjio>KeHHH TpaBHHoro npyca yna- 
i CTByioT CHHy3HH Tex bhaob, KOTopHe b HanSojiBineH CTeneHH TpeSyioT nocTonHHoro 
npoTOHHoro yB jiamHeHHH, Sorarax MHHepajiBHHMH BemjecTBaMHjnoHB. ^peBOCTofi 
b TaKHx Jiecax AByxBHpycHHH, noAJiecoK o6hhho He BHpameH, a ecjin h ecTL, to 
oneHL peAKHH, coctohih;hh H3 otacjibhhx 3K3eMHjinpoB nySyniHHKa Pkiladelphus 
teriuifolius Rupr. et Maxim., 3JieyTepoKOKKa Eleutherococcus senticosus (Rupr. 
et Maxim.) Maxim., cmopoahhh Ribes mandchuricum (Maxim.) Kom. TpaBHHOH 
noKpoB moih;hhh, oh 3aTpy,n;HHeT B03o6HOBJieHne ApesecHHX nopoA, noaToMy hoa- 

POCT OHeHL peAKHH. OCHOBHHe CHHy3HH B TaKHX KeApOBHHKaX o6pa30BaHH Kpyn- 
hbimh nanopoTHHKaMH — CTpaycHHKOM, ocMyHflon, hjhtobhhkom Byma. BHCOTa 
hx 0.5—0.7 m, npoeKTHBHoe nonpHTne 0.7—0.8. ,IJjih bthx thhob Jieca oTMeneHH h 

CHHy3HH TaKHX Me30<J)HJILHHX BHAOB, KaK He^OTpora oSHKHOBeHHan, KpaHHBa CBe- 
Tjio-3ejieHan. H3 ocokobhx CHHy3HH BCTpenaeTCH CHHy3HH Carex campylorhina* 
<mHy3HH KpynHBix nanoporaHKOB, HeAOTporn, KpanuBBi xapaKTeprai ajih jiHCTBeH- 
HHX JieCOB C BJiamHHMH HOHBaMH. IIo-BH AHMOMy, BJIHHHHe HOHBeHHHX yCJIOBHH Ha 
TpaBHHOH HOKpOB OKa3aJIOCB CHJIBHee BJIHHHHH APOBeCHOH 3AH$HKaTOpHOH CHHy3HH 
KeApa. IIo oTHomeHHio k nocjieAHen 3 th bhabi o6pa3yioT AecTpyKTopHBie CHHy3HH., 

B KeApoBHHKax,;^npnyponeHHHx k mjien^aM ckjiohob (cm. Ta6jran;y, N 2 N 2 12, 
17), pojiB KpynHonanopoTHHKOBHX CHHy3HH yMeHBmaeTcn. 3aocb noHBJineTCH xo- 
pomo BHpaJKeHHHH HOAJieCOK, H3MeHHeTCH TpaBHHOH HOKPOB. 9tO HBJIHeTCH CJieA* 
CTBHeM H3MeHeHHH HOHBeHHHX yCJIOBHH — yMeHBHieHHe BJia>KHOCTH, H0HBJieHH6 
me 6hh b nonBe. Oahopoahoctb hohb6hhbix ycjioBHH HapymaeTCH, h 3to oSycjio- 
BJiHBaeT SojiBmyio pa3HopoAHOCTB h necTpoTy TpaBHHoro nonpoBa. B noAJiecKe 
oSbihho npeoSjiaAaioT Hy6ymHHKOBan h pa3HOKycTapHHKOBBie CHHy3HH, hoa 
nojioroM kotophx b TpaBHHOM Hpyce pacnojiaraioTCH CHHy3HH mHTOBHHKa Byma, 
Mana, aAnaHTyMa, ocokh kphbohocoh, MejiKOTpaBBH. Hx pacnpeAejieHne 3aBHCHT 
ot rycTOTBi KycTapHHKOBoro npyca. B oKHax noAJiecKa pacnojiaraioTCH CHHy3HH 
H^HTOBHHKa, aAnaHTyMa, a HenocpeACTBeHHo b6jih3h KycTapHHKOB, b ycjioBHnx npn- 
TeHeHHOCTH HMH H oSeAHeHHOCTH HOHB, — CHHy3HH MaKa, OCOKH, MejiKOTpaBBH. 

^JIH KeApOBHHKOB, 3aHHMaH)iH|HX BHCOKHe TeppaCH peHHOH AOJIHHH, KpOMe BH- 
meyKa3aHHHx CHHy3HH, xapaKTepHa em;e OAHa CHHy3Hn — jia6a3HHKOBan (cm. 
Ta6jiHn;y, N 2 3). OHa paBHOMepHo pacnpeAejineTcn b okhbx apoboctoh, nepeAyncb 
c ocokoboh CHHy3neH. Ee pa3BHTHio cnoco6cTByioT Mom;HHe, Sorarae hohbbi h 6jia- 
ronpHHTHHe ycjioBHH 0CBem;eHHH. Tanne CHHy3HH npeACTaBjiniOT HHTepec KaK hhah- 
KaTopBi onpeAejieHHHX BKOJiornnecKHx ycjioBHH MecTooSnTaHHn. 

B HHJKHHX H epeAHHX HaCTHX CKJIOHOB pa3JIHHHOH KpyTH3HH npeHMym;ecTBeHHo 
T05KH0H 3KCH03HIi;HH pa3BHBaiOTCH KeApOBHHKH C npeoSjiaAAHHeM B TpaBHHOM HO- 
Kpose mnpoKOTpaBHHx CHHy3HH (cm. Ta6jiHu;y, JV 2 JV 2 4—6). CoMKHyTocTB apbboctoh 
3AecB 0.6, hto co3AaeT xopomne ycjioBHH ocBem;eHHH. IIoAJiecoK BHpameH cjia6o h 
nooTOMy He OKa3HBaeT cym;ecTBeHHoro bjihhhhh Ha TpaBHHOH npyc. PaBHOMepHOCTB 
noHBeHHHx ycjioBHH h ocBenjeHHH oSycjioBJiHBaeT SojiBmne pa3Mepn CHHy3HH. 
XapaKTepHHMH 3abcb hbjihiotch xjiopaHTOBan h A>Ke$(|)epcoHHeBaH CHHy3HH, a 
Tannce Te, b cocTaBe kotophx ynacTByiOT HecKOJiBKo thhhhhhx jiecHHX HeMopajiB- 
hhx bhaob, TaKHx KaK Convallaria keiskei , Asarum sieboldii , Jeffersonia dubia f 
Sanicula rubriflora . 

XapaKTepHofi rpynnofi CHHy3HH b KeApoBHHKax YccypHHCKoro 3anoBeAHHKa 
.HBJIHIOTCH OCOHKOBHe CHHy3HH, o6pa30BaHHHe OAHHM H3 CJieAyK)m;HX BHAOB AOpHO- 

0 HHHHX ocok — Carex reventa , C. lanceolata , C . ussuriensis — hjih me pa 3 JiHHHofi 
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K 0 M 6 nHan;HeH 3thx bhaob. Thhbi jieca c npeoSjiaAaHneM b TpaBHHOM noKpoBe* 

OCOHKOBBIX CHHy3HH 3aHHMaiOT BOAOpa3AeJIBI, CKJIOHBI pa3JIHHHOH KpyTH3HBI H 3KC- 
ho3hii;hh (cm. Ta6jran;y, N 2 N 2 7—10). KycTapHHKOBBiH npyc pa3BHT oneHB xopomo h« 
npeACTaBJieH JiemHHOH MaHBHmypCKOH, HySyniHHKOM tohkojihcthbim, cmopoahhoii 
M aHBH>KypcKOH, ;khmojioctrio :rop6aTOH, 3JieyTepoKOKKOM. HapnAy C OCOHKOBBIMH 
CHHy3HHMH 3ACCB pa3BHBaiOTCH HaHOpOTHHKOBaH H nrapOKOTpaBHafl CHHy3HH. Ohh 
pacnojiaraioTCH Ha 6ojiee ocBemeHHBix ynacTKax. ,D(ojih hx b cjiomeHHH TpaBHHoro- 
HOKpOBa H6B6JIHKa. 

Ha npyTBix CKJiOHax npeHMymecTBeHHO k»khoh 3kcko3hij;hh, Ha MajioMomjHBix 
HOHBaX B KeApOBHHKaX C Ay0OM B TpaBHHOM HpyCe pa3BHBaiOTCH CHHy3HH Carex 
lanceolata , ocoHKOBO-MejiKOTpaBHan, ocoHKOBO-noAMapeHHHKOBan (cm. Ta 6 jinn;y r 
JM6JNB 11, 16). 

MejiKOTpaBHHH nonpoB hbjihctch Han 6 ojiee oSbihhbim h xapaKTepHBiM AJifl KeA- 
POBHHKOB ropHHX CKJIOHOB. MeJIKOTpaBHBie keAPOBHHKH 3aHHMaiOT CKJIOHBI pa3JIHH- 
HOH KpyTH3HH, HpeHMymeCTBeHHO TeHeBOH 3KCH03HIi;HH, C MaJIOMOmHBIMH HOHBaMH 

(cm. Ta6jinn;y, N 2 N 2 13, 14). Comkhytoctb apgboctoh 0.4 — 0.5, noAJiecon b 6ojib- 
niHHCTBe cjiynaeB xopomo paaBHT h cocTbHT H3 abhuihh {Deutzia amurensis (Regel) 
Airy Shaw), HySymHHKa, cmopoahhbi. Ha MajioMomHBix oSeAHeHHHx noHBax Moryr 

HOpMaJIBHO pa3BHBaTBCH TOJIBKO MeJIKOTpaBHBie CHHy3HH, COCTOHIIJHe H3 Oxalic 

acetosella , Mitella nuda , Waldsteinia ternata, Maianthemum bifolium, Pyrola 
renifolia. 

KeApoBHHK rpa6oBO-nanopoTHHKOBO-MaHHHKOBBiH (cm. Ta6jran;y, N2- 15), rAe 
MaHHHK CHJIOmHHM KOBpOM nOKpBIBaeT BCH) nOHBy, HBJIHeTCH HPKHM npHMepOM roc- 
HOACTBa OAHOBHAOBOH CHHy3HH, HO oSbIHHO BCTpenaiOTCH CMemaHHBie MeJIKOTpaBHHO 
CHHy3HH. He3HaHHTeJIBHyiO HJIOmaAB B 3THX $HT0n;eH03aX 3aHHMaiOT m;HTOBHHKOBaH r 
ocoHKOBan, A>Ke$$epcoHHeBan chhy3hh. MejrcoTpaBHBiH nonpoB He npennTCTByeT 
xopomeMy B03o6HOBJieHHio KeApa, hhxtbi n;ejiRHOJiHCTHOH h APyrnx ApeBecHBix 

nopOA. 

KeAP, hbjihhcr moib;hbim 3AH$HKaTopoM, co3AaeT cnen;H$HHecKyH) cpeAy, koto- 
pan cnocoScTByeT $opMHpoBaHHK> onpeAejieHHBix CHHy3HH b TpaBHHOM npyce^ 
B KeApoBHHKax 3 to — A>Ke$$epcoHHeBan, xjiopaHTOBan, ocoHKOBan, nrapoKOTpaB- 
Han h MejiKOTpaBHan CHHy3HH. 9 th CHHy3HH MoryT BCTpenaTBCH h b APyrnx $opMa- 
ijhhx, hto mo>kho o6t»hchhtb 3KOJiornHecKOH njiacTHHHOCTBio pacTHTejiBHBix opra- 
HH3MOB. 

B 3 aKJiKmeHHe mo>kho CAejiaTB cjieAyiomHe bbiborh. 

Ochobhhmh conyTCTByiomKMH CHHy3HHMH TpaBHHoro Hpyca KeApoBHHKOB Yccy- 
pnHCKoro 3anoBeAHHKa hbjihiotch nrapoKOTpaBHan, ocoHKOBan, A>Ke<J>$epcoHneBaH r 
xjiopaHTOBan h MejiKOTpaBHan. 

cX>HTon;eHOTHHecKaH pojib conyTCTByiomHx CHHy3HH coctoht b tom, hto ohh bjih- 
HIOT Ha >KH3HB paCTeHHH-3AH$HKaTOpOB, OCo6eHHO Ha HX MOJIOAOe HOKOJieHHe (nOA- 
POCT). B THHaX KeApoBHHKOB C MeJIKOTpaBHBIM H OCOHKOBBIM HOKpOBOM C03Aai0TCH 
SjiaronpHHTHBie ycjiobhh ajik pa3BHTHH HOApocTa, a mnpoKOTpaBHBiH h KpynHO- 
nanopoTHHKOBBiH TpaBHHOH npyc 3HanHTejiBH0 3aTpyAHneT ero pa3BHTHe, b pe3yjiR- 
TaTe nero hoaPoct HaxoAHTCH b yrHeTeHHOM coctohhhh hjih BOoSnje He pa3BHBa- 
eTCH. 

IIpHypOHeHHOCTB OnpeAeJieHHHX CHHy3HH K KeApOBHHKaM pa3JIHHHBIX MeCT o6h- 
TaHHH CBHAOTeJiBCTByeT 0 tom, hto TpaBHHHCTaH pacTHTe jibhoctb HyTKO pearnpyer 
Ha H3MeHeHHe 3KOJiorHHecKHx ycjiobhh. Ha MajioMonjHBix cyxnx noHBax <$opMHpy- 
iotch MeJIKOTpaBHBie, ocoHKOBBie CHHy3HH, Ha 6ojiee moid;hbix noHBax — mnpoKO- 
TpaBHBie CHHy3HH, Ha SoraTBix h BJiamHHx noHBax — KpynHonanopoTHHKOBBie. 
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p e h k o B. M., TapaHKOB B. H. (1968). K xapaKTepncTHKe nnxTOBO-ejiOBHX JiecoB IO>k- 
HoraC hxotb-Ajihhh. B kh.: EnoreoAeHOTHHecKne nccJieAOBaHnn b Jiecax IIpHMopBH. JI., Hayna. — 
C o ji o b b e b K. II. (1957). KeflpoBO-nrapoKOJincTBeHHHe Jieca ^aJiBHero BocTOKa h xo3hhctbo 
b hex. Xa6apoB. kh. h 3£. — C y k a n e b B. H. (1931). Pykoboactbo k HCCJieflOBaHHio thhob 
ftecoB. M.; JI., Toe. H3#. cejiBX03. h kojixo3h.-kooh. jiht. — C y k a n e b B. H., 3ohh C. B. 
•(1961). MeTO^HHecKHe yKa3aHHH k H3yneHHio thhob Jieca. M., H3fl. AH CCCP. 

Bnojioro-noHBeHHHH HHCTHTyT flBHIJ AH CCGP, noJiyneHO 30 III 1982. 

' Bjia^HBOCTOK. 


VffK 581.526.3(285.23) (571.5) 

M. T. A30bckhh, B. H. IlayTOBa, JI. A. HacSoji^nHa 
K OJIOPE npPOOHTOB 03EPA EAHKAJI 

M. G. AZOVSKY, V. N. PAUTOVA, L. A. IZHBOLDINA, TO THE FLORA OF 
HYDROPHYTES OF THE BAIKAL LAKE 

Ha ocHOBaHHH repOapHHX o6pa3ijOB h JinrepaTypHEix flaHHHX hphboahtch chhcok bhchihx 
©o^hhx pacTeHHH-rnflpo(jf)HTOB 03. EaHKa-Ji c yKa3aHHeM cTeneHH nx pacnpocTpaHeHHH no 03epy. 
JJjih mecTH bhaob pacTeHHH otkphthx noOepenmia Eairaajia yKa3HBaH)TCH MaKCHMaJiBHtie rny- 
, 6hhh npoH3pacTaHHH. 

B HacTonm;ee BpeMH AocTaTomao xopomo H3yneHBi boaopocjih 03 . Bannaji, a pa- 
6ot, nocBnm;eHHHx ero bbicihhm boahbim pacTeHHHMl, KpaHHe Majio. J\o chx nop h© 
cocTaBjieH Aa>Ke chhcok thapo^htob — HacTonm;Hx boahbix pacTeHHH. B paSoTe 
M. T. IIonoBa h B. B. EycHK «KoHcneKT <$jiopbi no6epe>KHH 03epa BanKaji» (1966) 
.AObojibho MHorne oSunHue BOAHBie pacTeHHH He hphboahtchti;jih Bannajia, Tan Kan 
cnen;HajiBHBie nccjieAOBaHHH boahoh pacTHTejiBHocra npnSaHKajiBH 6bijih HanaTBi 
no3AHee. 

Ilpn HanncaHHH HacTonmjeH paSoTBi 6bljih ncnojiB30BaHBi Kan jiHTepaTypHBie CBe- 
AeHHH* (Thxomhpob, 1927; KoHOBajiOB, 1930; IIohob, EycHK, 1966; EapAyHOB, 
1969; IlayTOBa, 1973, 1974; IlayTOBa, T ajiHMyjiHH, 1980; TarapnH, 1977; HBaHOBa, 
1978; «<X>Jiopa L(eHTpajiBHOH Ch6hph», 1979; A3obckhh, 1981; HepoHOB, MancTpe- 
hko, 1981), Tan h repSapnH JlHMHOJiornnecKoro HHCTHTyTa CO AH CCCP. Ochobhoh 
MaTepnaji no boahoh pacTHTejiBHocra 6blji coSpaH b 1972—1973 rr. B. H. IlayTo- 
boh, HcnojiB30BaHBi TaK>Ke cSopBi pa3HBix jieT T. T. rpaHHHon, II. K. TarapHHa, 
M. T. A30BCKoro h JI. A. H>k6ojiahhoh. Ilpn npocMOTpe repSapnn h jiHTepaTypn 
MBI yHHTBIBaJIH CBeAe£HH O npOH3paCTaHHH pacTeHHH He TOJIBKO B copax, 3aJIHBaX 
h 6yxTax 03. EaHKaji, ho h ycTBnx pen, BnaAaiomHX b Her.o. 

Hn>Ke mbi npHBOAHM cnncoK thapo^htob Bannajia c ynasaHneM CTeneHH hx pac- 
npocTpaHeHHH no 03epy, npnneM ajih bhaob, peAKnx b Boctohhoh CnSnpH, yna3H- 
BaeM TaK>Ke roA c6opa h $aMHjraio KOJiJieKTopa. 

A mb lysteg iaceae 

1. Hydroamblystegium tenax (Hook. Jet Wils.) Loeske 1 — rHApoaMSjiHCTernyM 
n;enKHH. PeAKO. 06Hapy>KeH b HnBBipKyHCKOM 3ajiHBe — 6yxTa KpoxajiHHaH* 

2. Leptodictyum riparium (Juz.) Limpr. — jienTOAHKijHyM npn6pe>KHHH. PeAKO* 
OTMeneH Ha ceBepHOM no6epe>KBe Bannajia — ycTBe p. KnnepH. 

3. Scorpidium scorpioides (Hedw.) Limpr. — CKopnnAHyM ckophhohobhahbibu 
PeAKO. IIpoH3pacTaeT b HnBBipKyHCKOM 3 ajiHBe — 6yxTa KpoxajiHHan, 


1 Mxh onpeAejieHH JI. B. EapAynoBHM, 3a hto aBTopti eMy ryOoKo npH3HaTeJiBHH. JlaTHH- 
‘CKne Ha3BaHHH pacTOHHH npHBeAeHH no EapayHOBy (1969) n «Ojiope U,eHTpaJibHOH Ch6hph» (1979). 
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Fontinalaceae 


4. Fontinalis antipyretica L. ex Hedw. — $OHTHHajiHC npoTHBborHeBOH. Pe^KO. 
OTMeneH Ha ceBepHOM no6epe>Kbe 03epa — ycTte p. Opojinxn. 

5. F. nitida Lindb. et Arn. — $0HTHHajrac 6jiecTmn;HH. HenacTo. y Ka3HBaeTCH 
Ajih ioro-BOCTOHHoro no6epe>KLH Ha CejieHrnHCKOM MejiKOBOAte (EapAyHOB, 1969). 
HaMH oTMeneH H3peAKa baojib oTKptiToro no6epe>KBH iojkhoh h roro-BocTOHHOH Ha- 
CTen EaHKajia, a TaKJKe b MajioM Mope, IfaorAa npoH3pacTaeT Ha BecLMa Sojibhioh 
rjiySnHe. 

Isoetaceae 

6. Isoetes echinospora Durieu (/. setacea auct.) — noJiymHHK KOJiiOHecnopHH. 
OneHL peAKo. CeBepHoe no6epe>KBe Bannajia — BepxHeaHrapcKHH cop, 1972, 
1973, B. IlayTOBa; 1976, T. TpaHHHa (HBaHOBa, 1978). 


Sparganiaceae 


no 


7. Sparganium gramineum Georgi — e>KerojioBHHK 3JiaKOBHH, ,IJobojibho nacTo 
03epy. 

Potamogetonaceae 


8. Potamogeton alpinus Balb. ssp. tenuifolius (Rafin.) Hult. — pAecT ajibHHH- 
CKHH TOHKOJIHCTHHH. PeAKO. IIpHBOAHTCH A«JIH BOCTOHHOrO Ho6epe>KBH — yCTbe 

p. Typnn (IIohob, BycHK, 1966). 

9. P . gramineus L. — pAecT 3JiaKOBHAHHH. IIInpoKO pacnpocTpaHeH b 03epe. 

10. P . compressus L. ( P . zosterifolius Schum.) — pAecT c>KaTHH. OSuneH. 

11. P . friessii Rupr. — pAecT Opnca. He nacTO. 

12. P . filiformis Pers. — PAecT hhtcbhahhh. ^obojibho peAKo. yKa3HBaeTcn 
AJih BepxHeaHrapcKoro copa (HBaHOBa, 1978), 6yxra: IlecHaHOH Ha ioro-3anaAHOM 
no6epe>Kbe Bannajia (Thxomhpob, 1927), o. Ojibxoh — 6jih3 yjiyca CeMncocHH 
(ITohob, BycHK, 1966). 

13. P . natans L. — pAecT njiaBaiomHH. PeAKo. CeBepo-3anaAHoe no6epe>KBe — 
6 yxTa BojicoAen (IIohob, Bycnn, 1966) h BepxHeaHrapcKHH cop. 

14. P. lucens L. — pAecT 6jiecTHm;HH. IIphboahjich MHorHMH nccjieAOBaTejiHMH 
AJih Bannajia, ho Toraoro MecTOHaxoHCAQHHH hhkto He yKa3HBaji. OSHapynceH 
HaMH Ha BOCTOHHOM no6epe>KBe — 3aJIHBH Bapry3HHCKHH, HHBHpKyHCKHH H B 3a- 

jiHBe Myxop. 

15. P. praelongus Wulf. — pAecT AJiHSHenmnn. He nacTo. Ha ceBepo-3anaAHOM 
no6epe>Kbe — 6yxTa BojicoAefi h ry6a BojicoAen (IIohob, Eycrnc, 1966). HaMH 
OTMeneH b BepxHeaHrapcnoM cope h b 3 ajiHBe CapMa Ha MajioM Mope. 

16. P. pectinatus L. — pAecT rpeSeHHaTHH. OneHB nacTo, KaK b 3 anpHTHx ot 

BOJIHeHHH MeCTaX, TaK H B OTKPHTHX. 

17. P. perfoliatus , L. — pAecT npoH3eHHOJiHCTHHH. OneHB mnpoKO pacnpocTpa- 
HeH no Bannajiy. BcTpenaeTCH nan b 3ajiHBax, SyxTax h copax, TaK h baojib otkph- 
thx no6epe>KHH BaHKajia. 

18. P. pusillus L. — pAecT Ma jieHBKnn. He nacTo. IIo ceBepo-3anaAHOMy no6e- 
pe>KBK) — 6yxTH OHOKonaHCKaH, EorynaHCKaH, mhc KoTejiBHHKOBCKHH (IIohob, 
BycHK, 1966), BOCTOHHOMy — 3ajiHBBi HnBHpKyHCKHH (IIohob, BycHK, 1966) h 
B apry3HHCKHH, ceBepHOMy — ycTBH pen OpojraxH, KnnepH, Tomhh. 

19. P. maackianus A. Benn. — pAecT Maana. OneHB peAKo. Boctohhoc no6e- 
pe>Kbe — HHBtipKyHCKHH 3ajiHB, 1952, M. IIohob; I&ajioe Mope — 3 ajiHB Myxop, 
1953, II. Hobokhiohob. 

20. P. vaginatus Turcz. — pAecT BjiarajinnijHMn. ^obojibho nacTo. CeBepo-3a- 
naAHoe.no6epe}Kbe — mhc IIokohhhkh, 6yxTa BorynaHCKan (IIonoB, Bycnn, 1966), 
3 anaAHoe no6epe>KBe — 6yxTa AHra, boctohhoc no6epe>KBe — 3ajiHBH HHBHpnyH- 
ckhh (Hohob, Bycnn, 1966) h Bapry3HHCKHH, MajioMopcKoe no6epe>KBe — 3ajiHBH 
Myxop, KypMa. 

21. Zannichellia palustris L. — 3 aHHHxejiJiHH SojioTHan. He nacTo. CeBepo-3a- 
naAHoe no6epe?KBe — 6yxTH OHOKOHaHCKan, CeHorAa, EorynaHCKaH ry6a (IIohob, 
ByCHK, 1966), BOCTOHHOe — 3aJIHBH Bapry 3 HHCKHH, HHBHpKyHCKHH, MajioMopc- 
Koe — 3ajiHB KypMa. 


1 / 2 7 BoTaHH^iecKHft jKypHaji, Na 10, 1983 r, 
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Najadaceae 


22. Najas flexilis (Willd.) Rostk. et W. L. Schmidt — HaaAa rn6Kaa. PeAKO* 
MajioMopcKoe no6epe>KLe — 3ajiHB Myxop, 1953, n. Hobokihohob, M. EeKMaH; 
1973, IT. TarapHH; ceBepHoe — BepxHeaHrapcKHH cop, 1973, B. IlayTOBa; ycTLe 
p. Knaepij, 1977, M. A3obckhh; BocToaHoe — HHBBipKyHCKHH 3ajiHB, 1973, B. Ilay- 

TOBa. 

Alismataceae 

23. Sagittaria natans Pall. — CTpejiojiHCT njiaBaronprii. IIonoB h Bycnn (1966) 
yKa3BiBai0T ajih ceBepHoro no6epe>KBH — ycTBe p. BepxHen AHrapBi, ceBepo-Boc- 
TOHHoro — 6 jih 3 MBica BajiynaH, BOCToaHoro — ycTBe p. Typna. HaMH CTpejiojiHCT 
njiaBaiomHH oTMeaeH Tarone b 6yxTax HnBLipKyHCKoro 3ajiHBa h b IIocojibckom cope. 

Butomaceae 

24. Butomus umbellatus L. — cycan 30hthhhbih. npHBOAHTca ajih ceBepo-3a- 
na,n;Horo no6epe?KBH —. 6yxTa EoryaaHCKaa h ceBepo-BOCToaHoro no6epe>KBH — 
6jih3 MBica ByjiynaH (IIonoB, EycHK, 1966). HaMH BOAnaa $opMa cycana 30hthh- 
Horo o6Hapy>KeHa b 3ajiHBax HnBHpKyHCKHH, Eapry3HHCKHH, Myxop, KypMa n 
b IIocojibckom cope. 

Hydrochar itaceae 

25. Elodea canadensis Michx. — 3jioAea: KahaACKaa. Ha EaHKajie noaBHJiacB 
He^aBHO. no KpaHHen Mepe IlayTOBa npn peKorHOCn;HpoBoaHOM oScjieAOBaHHH 
03epa b 1972—1973 rr. 3JioAeio HHrAe He o6Hapy>KHJia. BnepBHe ajioAea 6HJia ot- 
MeaeHa b Hocojibckom cope h Ha CejieHrnHCKOM MejiKOBOAte (HepoHOB, MaHCTpemm, 
1981). B 1981 r. pacTeHne 6bijio oSHapyacem) b MajioM Mope — 3ajinBBi Myxop, 
CapMa. no ycTHOMy coo6m;eHHio oAsoro v H3 coTpyAHHKOB JlHMHOJiornaecKoro hh- 
CTHTyTa, b 1978 r. 3jioa©io HaSjuoAajra b HHBHpKyHCKOM 3ajiHBe6jiH3 hoc. Kyp6y- 
jihk, oAHano repSapHHX o6pa3n;oB H3 3Toro panoHa bhactb HaM He hphxoahjiocb. 

Cyperaceae 

26. Eleocharis acicularis (L.) Roem. et Schult. — 6ojiOTHHn;a nrojiBaaTaa. He 
aacTo. OTMeaeH no ceBepo-3anaAHOMy no6epe>KBio — EoryaaHCKaa ry6a, boctoh- 
HOMy — HHBBipKyHCKHH 3ajiHB (6yxTa KpoxajiHHaa), a Tarnae b MajioM Mope — 
3ajiHB Myxop. 

Lemnaceae 

27. Lemna minor L. — pacaa MajieHBKaa. PeAKO. yKa3HBaeTca AJia: ceBepo- 
3anaAHoro no6epe?KBa — 6yxTa OHOKoaaHCKaa (nonoB, Bycnn, 1966). V Hac 
HMeioTca cSopn c Majioro Mopa — 3ajiHB Myxop. 

28. L.trisulca L. — pacKaTponaaTaa. ,I(obojibho aacTo. BcTpeaaeTca b 3aKpBiTBix 
ot BOJiHeHna MecTax, a Tarnae baojib otkphthx noSepeacHH Bannajia, HHorAa Ha 
3HaaHTejiBHoii rjiySmae. 

Polygonaceae 

29. Polygonum amphibium L. — ropen; 3eMHOBOAHBin. He aacTo. OSHapyaceH 
no ceBepHOMy no6epe>KBio — BepxHeaHrapcKHH cop, BocToaHOMy — HHBBipKync- 
khh 3ajiHB (6yxTaOHKoroHCKaa),ioro-BOCToaHOMy—II ocojibckhhcop, 3anaAHOMy — 
6yxTa AHra, MaaoMopcKOMy — 3ajiHB Myxop. 

Nymphaeaceae 

30. Nymphaea tetragona Georgi — KyBiHHHKa aerapexyrojiBHaa. PeAKO. YKa- 
3HBaeTca ajih ycTBa p. BepxHen AmapH (nonoB, BycnK, 1966). HaMno6Hapy>KeHa 
em;e b Hocojibckom cope. 

31. Nuphar pumila (Timm.) DC. — Ky6i>imKa Majiaa. PeAKO. npHBOAHTca ajih 
B epxHeaHrapcKoro copa (HBaHOBa, 1978). OSnapyaceHa HaMH b HnBBipKyHCKOM 
3ajiHBe — 6yxTa KpoxajiHHaa. 
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Ceratophyllaceae 

32. Ceratophyllum demersum L. — porojracTHHK norppKeHHBiH. He nacTo. Ot- 
MenaeTCH b Hhbbipkyhckom 3ajiHBe (IIonoB , EycnK, 1966). Bhhbjigh HaMH b MajioM 
Mope — 3ajiHBH KypMa, CapMa h no 3anaAHOMy no6epe>KBio — BorynaHCKan ry6a. 

Ranunculaceae 

33. Ranunculus reptans L. — jiiothk npocTepTHH. He nacTo. npon3pacTaeT Ha 
eeBepHOM no6epe>KLe — ycTLe p. KnnepH, ceBepo-3anaAHOM — BorynaHCKan ry6a, 
BOCTOHHOM — HHBBipKyHCKHH 3aJIHB (6yXTa KpOXaJIHHan), lOrO-BOCTOHHOM — no- 
COJIBCKHH cop. 

34. Batrachiumcircinatum (Sibth.) Spach (5. foeniculaceum (Gilib.) V. Krecz.)— 
mejiKOBHHK 3aBHTon. HacTo. no BceMy 03epy. 

35. B. trichophyllum (Ghaix) Bosch {B. eradicatum (Laest.) Fries, B. kauf- 
fmannii (Clerc) V. Krecz.) — mejiKOBHHK bojiochctojihcthbih. Illnpono pacnpo- 
CTpaHeH b EanKajie. OTMenaeTCH b SyxTax, 3ajiHBax, copax n baojib otkpbitbix ho- 
6epe>KHH Bannajia. 

Brass icaceae 

36. Subularia aquatica L. — hihjibhhk boabhoh. OneHB pe^KO. CoSpaH Ha ce- 
Bepo-3ana,n;HOM no6epe>KBe — mbic My^KHHan, 1955, JI. MajmmeB* 

Crassulaceae 

37. Tillaea aquatica L. — rajuien BOAHan. OneHB pe^Ko. HanAeH Ha ceBepo- 
3anaAH0M no6epe>KBe — 6yxTa Majian Koca, 1967 h b ceBepHOH nac th 03epa — 
ycjBe p. KnnepH, 1980, 1981, M. A30bckhh. 

Callitrichaceae 

' * 

38. Callitriche hermapkroditica L. {C. autumnalis L.) — Sojtothhk oSoenoJiHH. 
He nacTo. OTMenaeTCH b ycTBe p. BepxHen AHrapBi (Hohob, Bycnn, 1966) h BepxHe- 
aHrapcKOM cope (HBaHOBa, 1978). HaMH coSpaH no boctohhomy no6epe>KBio — 3a- 

JIHBBI HHBBipKyHCKHH, Eapry3HHCKHH, B MaJIOM MOpe — 3ajIHBBI Myxop, CapMa. 

39. C. palustris L. ( C . verna L.). — Sojiothhk oSBiKHOBeHHBin. He nacTo. yna- 
3BiBaeTcn AJm ceBepo-BOCTOHHoro no6epe>KBH — 6yxTa Opojraxa (Hohob, Bycnn, 
1966) h ycTBe p. Tomhh. OTMeneH TaK>Ke b BepxHeaHrapcKOM cope, 3ajiHBBi Hh- 
BBipKyHCKHH H MyXOp. 

Elatinaceae 

40. Elatine hydropiper L. — HOBOHHHneK BOAHonepenHBiH. PeAKo. Hohob h Ey- 
chk (1966) yKa3BiBaioT abh ioro-3anaAHoro no6epe>KBH — ycTBe p. rojioycTHon h 
ceBepo-BOCTOHHoro no6epe?KBH — ycTBe p. KyAajiAH. KpoMe Toro, pacTeHne co6- 
paHo HaMH b ycTBe p. RnnepBi. CjieAyeT otmcthtb, hto nepBBie ABa MecTOHaxo>KAe- 
hhh bo «®jiope UjcHTpajiBHOH x Ch6hph» (1979) He yKa3BiBaiOTCfl. 

Haloragaceae 

41. Myriophyllum spicatum L. — ypyTB KOJiocHCTan. Hlnpono pacnpocTpaHeHa 
no 03epy. 

42. M . verticillatum L. — ypyTB MyTOBnaTan. He nacTo. Hphboahtch abh ycTBH 
p. BepxHen AHrapBi (Hohob, EycnK, 1966), no SeperaM 3ajiHBOB Majioro Mopn h 
o. Ojtbxoh (nonoB, BycHK, 1966), roro-BOCTOHHOMy no6epe>KBio — 3ajiHB npoBaji 
(KoHOBajioB, 1930). HaMH coSpaH b ycTBe p. KnnepH. 

Hippuridaceae 

43. Hippuris vufgaris L. — Xbocthhk oSBiKHOBeHHBin. OTMenaeTCH abh roro- 
3 anaAHoro no6epe>KBH — ycTBe p. PojioyCTHOH (Hohob, BycnK, .1966), ioro-Boc- 
TOHHoro — 3ajiHB npoBaji (KoHOBajioB, 1930), MajioMopcKoro: o. Ojibxoh — yjiyc 
CeMHCocHBi (Thxomhpob, 1927), ceBepo-BocTonHoro — ycTBe p. Bapry3HH (Hohob, 
EycnK, 1966). 


7 * 
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Menyanthaceae 

44. Nymphoides peltata (S. G. Gmel.) 0. Kuntze — 6ojioTHon;BeTHHK id;hto- 
jihcthhh. PeAKO. yKa3HBaeTCH AJra ycTLeB pen BepxHen AHrapH h Bapry3HHa 
(IIonQB, BycHK, 1966). HaMH co6paH b BepxHeaHrapcKOM cope h ycTte p. KnnepH. 

Lentibulariaceae 

45. Utricularia intermedia Hayne — ny3HpnaTKa cpeAHHH. PeAKO. IIphboahtcbe 
AJih ceBepo-3anaAHoro .noSepejK&A.— ycTbe p. BepxHen AHrapH h BocTOHHoro — 
ycTLe p. Eojibihoh HHBBipKyn (nonoB, BycHK, 1966). 

46. U. minor L. — ny3BipnaTKa Majiaa. PeAKO. y Ka3BiBaeTCH AJia ceBepo-3a- 
naAHoro no6epe>KBH — mbic KoTejiBHHKOBCKHH (IIonoB, BycHK, 1966). 

47. U. vulgaris L. — ny3HpnaTKa oSHKHOBeHHan. He nacTO. OTMenaeTCH A«Jia 
ceBepHoro no6epe>KBH — ycTBe p. BepxHen AHrapBi, ceBepo-3anaAHoro — 6yxTa 
BorynaHCKaH, ioro-BOCTOHHoro — mhc MaHryTancKHH, ycTBe p. naHBKOBKH (IIo- 
hob, BycHK, 1966). 

Oahoh H3 ocoSeHHOCTen boahoh $jioph BaHKajia HBjmeTCH cjiaSoe pacnpocTpa- 
HeHne boahhx mxob nan b otkpbitom no6epe>KBe 03epa, rAe ohh npeHMym;ecTBeHHO> 
- npnypoHeHBi k ynacTKaM npoTHB ycTBH pen, Tan h b 3ajiHBax. CjieAyeT otmcthtb, 
hto b otkpbitom noSepe^KBe BaHKajia H3 mxob npoH3pacTaeT tojibko oahh bha — 
Fontinalis nitida , a Bcero A«Jia ynacTKOB 03ep&, noAsep^eHHBix BOJraeHHio, xapan- 
TepHo mecTB bhaob pacTeHHH. KpoMe BBimeyKa3aHHoro Mxa, 3to Batrachium tri- 
chophyllum, Potamogeton pectinatus , P. perfoliatus , Lemna trisulca , Myriophyl- 
lum spicatum. 

BecBMa HHTepecHBi h;h$ph, yKa3HBaiomjHe MaKCHMajiBHyio rjiySiray npoH3pac- 
TaHHH 3THX paCTeHHH. TaK, HO AaHHBIM OAHOrO H3 aBTOpOB, PAeCT npOH3eHHOJIHCT- 
hhh oTMeneH Ha rjiySmie ao 7 m, ypyTB KOJiocHCTan — ao 11 m, niejiKOBHHK bojio- 
chctojihcthbih h pAecT rpe6eHnaTHH — ao 15 m, pncKa TponnaTan BCTpenaeTCH 
b TOJinje boabi ao 30 m, npnneM o HaxoAKe nocjieAHero BHAa Ha Tanon rjiySmie Hejn>3H 
roBopHTB nan o cjiynaimoH, Tan nan pncna OTMeneHa h Ha 15, 20 h 25 m. OAHano 
b EanKajie ecTB pacTemie, KOTopoe BCTpenaeTCH Ha em;e 6ojiBmeH rjiySnHe, neM 
pncKa. 9to boahhh mox — Fontinalis nitida. HecKOJiBKO pa3 noAHHMajin ero aho- 
nepnaTejieM c 50-MeTpoBOH rjiySnHBi. 

ITohob h BycHK (1966) b CBoen CBOAKe hphboaht ajih Bamcajia 32 BHAa abctko- 
bbix pacTeHHH. no HamHM AaHHBiM, b 03epe 3aperncTpnpoBaHo 47 bhaob pacTeHHH- 
THAP0$HT0B, H3 KOTOpBIX MXOB — 5, CnopOBBIX COCyAHCTHX — 1 H HJBeTKOBHX paC- 
TeHHH — 41 BHA, HTO, KOHeHHO, He HCHepnHBaeT Bcero pa3H006pa3HH $JIOpBI r 
CBOHCTBeHHOH EaHKajiy. Bee oTMenemiHe b 03epe thapo$htbi othochtch k 23 ce- 
MencTBaM, H3 kotopbix ho BHAOBOMy pa3Hoo6pa3Hio ocoSeHHO BBiAejineTCH ceM. 
Potamogetonaceae — 14 bhaob. 

no 3KOJioro-6HOJiorHHecKHM $opMaM rHApo$HTH BaHKajia pacnpeAejmiOTCH 
cjieAyiomHM o6pa30M: norpy>KeHHHx yKopeHHiomHXCH pacTeHHH — 33, norpy>KeH- 
HHX ynopeHHIOIAHXCH pacTeHHH C HJIBBaiOHIIHMH JIHCTBHMH — 8, HeyKOpeHHIOmHXCJl 
njiaBaiomHX b TOJinje boabi — 5 h HeyKopeHHiomHXCH HJiaBaiomHx Ha noBepxHocTB 
BOABI — 1 BHA. 

B 03. BaHKaji HanSojiee pacnpocTpaHeHH cjieAyiomHe bhabi: Potamogeton per¬ 
foliatus, P. pectinatus , Batrachiurrutrichophyllum, Myriophyllum spicatum. 

PeAKHMH BHAaMH ajih 03epa hbjihiotch BOAHHe mxh, Isoetes echinospara*, Po¬ 
tamogeton alpinus ssp. tenuifolius , P . natans , P. maackianus*, Najas flexilis* y 
Nymphaea tetragona , Nuphar pumila , Nymphoides peltata , Tillaea aquatica * r 
Elatine hydropiper *, Subularia aquatica *, Utricularia minor , U. intermedia, 
Lemna minor , npnneM bhah, oTMeneHHBie 3Be3AOHKOH, peAKH He tojibko ajih Ban- 
Kajia, ho h ajih Boctohhoh Ch6hph; Sojibhihhctbo H3 hhx 3aHeceHo b «KpacHyio 
KHHry» Ch6hph. 

JIHTEPATYPA 

A30bckhh M. T. (1981). HaxoflKH peflKHX Boctotooh Ch6hph npn6pe5KHO-BOAHHX 
h boahhx pacTeHHH no Tpacce BafiKaJio-AMypcKOH MarncTpaJin. Eot. jk., 66, 8. — B a p a y- 
h o b JI. B. (1969). OnpeAeJiHTeJiB JiHCTOCTe6eJiBHHX mxob I^eHTpaJiBHOH Ch6hph. JI., HayKa. — 
TarapHH II. K. (1977). BoAHan pacTHTeJiBHOCTB npn6pe5KHHx ynacTKOB. B kh.: JlHMHOJiornH 
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upn6pe5KHO-copoBOH 30hbi EairaaJia. Hoboch6hpck, HayKa. — H b a h o b a M. M. (1978). 
(pjiopa BepxHeaHrapcKOH aojihhbi. B kh.: Qjiopa npH6afeaJiBH. Hoboch6hpck, HayKa. — K o- 
HOBaJiOB H. A. (1930). OnepK pacTHTejibHocTH flejibTH p. CejieHrn. Tp. Komhcchh no H3y- 
HeHHio 03. EanKaJi, 3. - H e p o h o b K). B., MaicTpeHKo C. T . (1981). K npo6jieMe 
«9jioflen KaHaflCKan b 03 epe EaHKaji». B kh.: KpyroBopoT BenjecTBa h 3 HeprnH b BO^oeMax. (Te3. 
flOKJi. k V Bcec. JiHMHOJior. coBem;., 2 — 4 ceHTH6pa 1981, JI hctbghhhhho e Ha EanKaJie), 1* Hp- 
KyTCK. — IlayTOBa B. H. \1973). BncmaH BOflHan pacraTejiBHocTB Ha MeJiKOBOflBHx 03epa 
BanKaJi. B kh.: KpyroBopoT BenjecTBa h 3HeprnH b 03epax h BOAOxpaAHJiHiAax. (Te3. aokji. 
k III Bcec. jihmhojioiv coBem;., 2—8 ceHTH6pn 1973, Ji hctbghhhhho e Ha BaHKaJie), 1. — llay- 
t o b a B. H. (1974). BHcman BOflHan pacraTejiBHocTB 03. BanKaJi. B kh.: IIpoflyKTHBHOCTB Ban- 
KaJia h aHTponoreHHHe H3MeHeHHH ero npnpoABi. HpKyrcK. — IlayTOBa B. H., r a ji h m y- 
ji h h M. T. (1980). 0 HaxoflKax peflKnx ajih Boctohhoh Gh6hph boahbix pacTeHHH. Bot. jk., 65* 
7. — II o n o b M. T., B yciK B. B. (1966). KoHcneKT <|jiopbi no6epe?KHH 03epa BanKaJi. 
M.; JI., HayKa. — Thxomhpob H. K. (1927). Ojiopa ocTpoBa Ojibxoh Ha EanKaJie. Tp. 
Komhcchh ho H3yneHHio 03. BanKaJi, 3. — O ji o p a IJeHTpajiBHon Gh6hph. (1979). 1 — 2. Hobo- 
cn6npcK, HayKa. 

JI hmhojio rHnecKHH HHCTHTyT CO AH CGCP, noJiyneHO 14 VII 1982. 

HOC. JI HCTB eHHHHHO e HpKyTCKOH o6jI., 

UpKyTCKHH roeyflapeTBeHHHH yHHBepCHTeT. 


yffH 582.912.4 : 581.143.5 


r. B. Thk 

PErEHEPAItflOHHAH CIIOCOEHOCTB nOBEPOB OXYCOCCUS 
JPAEUSTRIS (ERICACEAE) 

G, V. TI AK. REGENERATIVE ABILITY IN THE SHOOTS OP OXYCOCCUS PALUSTRIS 

(ERICACEAE) 

npHBgflHTcn flaHHHe no pereHepaAnn noBpe>KAeHHEix h pa3BHTHio npojienTHvecKHx no6eroB-, 
B03HHKaiom;HX BCJieflCTBne HOBpe5K,n;eHHH BepxymKH roflHHHoro no6era Oxycoccus palustris. YcTa- 
HOBJieHH epOKH, KOTfla HOBpeJKfleHHH no6erOB He BJIHHIOT Ha ypO>KaHHOCTb pacTeHHH, H epOKH, 
b KOTopne HOBpeJKfleHHH CKa3HBaiOTCH 0Tpnn;aTejiBH0. 

B HacTomn;ee BpeMH nccjieAOBaHHio flHKopacTymnx hto^hhkob yAejmeTCH 6ojil- 
moe BHHMaHne. Oco6hh HHTepec BLi3£iBaeT no6eroo6pa30BaHne y Oxycoccus palus ¬ 
tris Pers., ot KOToporo 3aBHCHT pa3BHTne KycTa, ero nnoAOHomeHne h b kohchhom 
more — ypo>KaHHocTi>. Ilpn Ha6jnoA©HHH 3a kjiiokboh Sojiothoh b TeneHne BereTa- 
n;HOHHoro nepnoAa OTMeneHBi noBpe>KAeHHn BepxymeK pacTymnx noSeroB pa3jiHH- 
HLIMH (JaKTOpaMH (H03AHHe BeceHHHe 3aM0p03KH, HaCeKOMHe-BpeAHTeJIH, HCHROTHBie 

h ,n;p.). y noBpe^KAeHHHx.noSeroB b 197Q—1980 rr. hoa BepxymKOH no6era bo3hh- 
Kajm npojienTHqecKne no6ern. Pa3BHTne noBpeHCAOHHtix h npoJienTHHecKnx no6e- 
tob onncaHO paHee (Thk, 1982). B a&hhoh CTaTte noKa3aHo BjiHHHne cponoB noBpenc- 
AeHHH noSeroB Ha hx pereHepan;HOHHyio chocoShoctl b TeneHne Toro me BereTa- 
AHOHHoro nepnoAa, hto HenocpeACTBeHHO CBH3aHO c njioAOHomeHHeM pacTeHHH. 
C 3toh n;ejn>io Ha ecTecTBeHHBix nroAHHKax (Sojioto JKnpHTHHCKoe CyAHCJiaBCKoro 
p-Ha KoCTpOMCKOH o6jI.) 6HJIH OToSpaHH npHMOCTOHHHe (opTOTpOHHBie) H CTeJIIO- 
mnecn (njiarnoTponHBie) no6ern, noAsepraBiHHecH AOKanHTaAHH. IIoBpe>KAeHHe 
noSeroB b paHHne cpoKH (Man) hphboahjio k hx rn6ejm, noaTOMy H3ynajm no6ern, 
HOBpe^KAGHHHe TJiaBHHM o6pa30M HaceKOMHMH B 60Jiee H03AHHe cpoKH. TaKJKe 
b ohbit He BRjiionajiH no6ern, noBpe>KAeHHHe b aBrycTe—ceHTnSpe, Tan kAk b 3to 
BpeMH 3aKaHHHBaeTCH pocT noSeroB h hx CTpyKTypa coxpaHneTCH 6e3 oco6hx H3Me- 
HeHHH ao BecHH 6yAyni;ero roAa. 

MeTOAHKa 

^eKanHTan;Hio noSeroB hpoboahjih b nepnoA MaccoBoro ABeTeHH h h $opMHpoBa- 
hhh hjioaob, t. e. b cjieAyioin;He cponn: 22 hiohh, 10, 16 h 25 hiojih (ho 10 noSeroB 
B Ka>KAHH cpon). O^HOBpeMeHHO BeJIH HaSjIIOAOHHH HaA 50 KOHTPOJILHHMH Ho6e- 
raMH, H3 KOTopux 22 b TeneHne onHTa TaK>Ke 6hjih noBpeHCAOHH HaceKOMHMH. Bo 
BpeMH BereTaDjHOHHoro nepnoAa ontiTHtie no6ern pa3 b HeAejiio hoapoSho onncHBajin: 
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tmtenajin Hanajio pocTa npojienTHnecKHx noSeroB, ckopoctb hx pocTa, BpeMH 3ajio- 
jkghhh penpoA*yKTHBHBix noneK. OceHLio (okthSpb) nacTt no6eroB cpe3ajra, 3aMe- 
pfljiH h 3apHCOBHBajm. IIohkh, 3ajio>KHBmHecH Ha noSerax, nccjieAOBajra no a mhkpo- 
ckohom MBG-9. Hs noBpemAOHHBix b 1980 r. noSeroB b 1981 r. 6 bijih H 3 yneHBi 20 

HITyK. 

Pe3yjibTaTw nccjie^OBaHHH 

PaBBHTne npoJienTHnecKHx noSeroB, o6pa30BaBnraxca b 1980 r., He OTjranajiocB 
x>t pa3BHTHH KOHTpo jibhbix . HaSyxamie penpoAyKTHBHBix noaeK npojienTHHecKHx 
noSeroB oTMeaeHo bo 2-h AeKa^e Man; b KOHn;e Man pa3BHJicn penpoAyKTHBHBiH no- 
6er, Hecyn^HH n;BeTOHHBie SyroHBi. Hanajio ipeTeHHH 3aperHCTpnpoBaHO b cepe^HHe, 
a MaccoBoe — b KOHn;e 2-h AOKaABi hiohh. Poct BereTaTHBHBix noSeroB HaSjnoAajicn 
b Haaajie 3-h AeKa^Bi Man. K KOHn;y BereTan;HOHHoro nepno^a Ha penpoAyKTHBHBix 
noSerax o6pa30Bajincb 1—3 njioAa. 

B 1980 r. HMeJin MecTo cjiynan, Korpa npn noBpemAOHHH npojienTHnecKoro no- 
6era ^opMnpoBajica hobhh npojienTHnecKHH no6er 2-ro nopnAKa, Ha KOTopoM 
taione 3aKJiaAHBajiacb penpoAyKTHBHan noana, HopMajiBHO pa3BHBaioni;aaca b Be- 

ceHHHH nepnoA 1981 r. 

, ITpn noBpe>KAeHHH pacTynjero no6era 22 IV 1981 SonoBaa nonaa hoa yAaJieH- 
Aoh BepxymKOH Tporajiacb b poct b nepnoA g 2 no 10 hiojih h H3 Hee BBipacTaji npo- 
jienTnaecKHH no6er ajihhoh 5.3—23.5 cm, HecynjHH ot 7 ao 23 jiHCTbeB. B kohao 
hiojih npoJienTHaecKHe no6ern 3aKaHHHBajra bhahmbih poct h HaanHaaocb' $opMH- 
poBaHne BepxymeHHBix penpoAyKTHBHBix noaen. 31 hiojih y otagjibhbix noSeros 
6bijio OTMeaeHo BTopnaHoe HOBpemAeHne BepxymeaHOH noaKH. B otom cjiyaae BMecTo 
npoJienTHaecKoro no6era 2-ro nopaAKa hoa HOBpemAGHHOH BepxymKOH b na3yxe 
BepxHero jiHCTa <$opMHpoBajiacB penpoAyKTHBHaa noana (cm. Ta6jiHn;y). 


PasBHTne roAHHHtix no5eroB Oiycoccus palustris , noBpejKAeHHtix b pa3HEie cpoKH b 1981 r. 


AaTa 

AaTa Ha'SyxaHHH 
no^KH nos no- 

OopMHpoBaHne nponeirrn- 
necKoro no6era 

AJinHa 

npoJienTH^e- 

CKoro 

no6era, cm 

AaTa $opMH- 
pOBaHHH 

HhCJIO HBeTKOB 
b penpoAyKTHB- 

noBpeat- 

ffCHHH 

Bpe>KffeHHOfi 
b epxymKofil 

Hanano 

pocTa 

OKOHqaHne 

pocTa 

penpoayK-. 

THBHOM 

nO^KH 

Hqn no^Ke 
(sanOJKHBIIIHXOH/ 
C$OpMHpOBaHHbIX) 

22 hiohh 

2 HIOJIH 

1 10 HIOJIH 

25 HIOJIH 

5.3—23:5 

25 HIOJIH 

5_8/3—6 

10 HIOJIH 

21 HIOJIH 

no6ern He (hopMHpoBa- 

JIHCB 

— 

21 HIOJIH 

5/3 

16 HIOJIH 

8 aBrycTa 

To ?Ke 


— 

8 aBrycTa 

4—6/2—4 

25 HIOJIH 

10 aBrycTa 

15 aBrycTa | 

25 aBrycTa 

2.3—3.7 

10 aBrycTa 

3/1 


10 hiojih 6bijih HOBpemAeHH npaMOCTOHane no6ern, npHCTynKBrnne k $opMHpo- 
BaHHio penpoAyKTHBHHx noaeK. B 3tom cjiyaae npoJienTHaecKne no6ern He B03- 
HHKajiH, a b na3yxax JiHCTbeB hoa yAajieHHOH BepxymeaHOH noanofi b KOHn;e hiojih— 
Haaajie aBrycTa 3an jibabib a jihcl HOBbie penpoAyKTHBHue noaKH. 

16 hiojih HOBpemAajiHCb npaMOCTOHane h CTejnom;HecH no6ern. Y noSeroB o6ohx 
thhob 8 aBrycTa OTMeaeHH yBejinaeHne pa3Mepa na3ymHBix ijoaeK, pacnojiomeH- 
hhx b6jih3h BepxymKH no6era, n HHTeHCH$HKan;HH anroAHaHOBOH oapacKH hx, hto 
HBJ iaeTca xapaKTepHbiM npH3HaKOM $opMnpoBaHHH penpoAyKTHBHOH noaKH. KpoMe 
Toro, y npHMocTOHHHx noSeroB 20 aBrycTa HaSjiiOAajiH noaBjieHne btopoh penpo^ 
AyKTHBHOH noaKH b na3yxe aHmepacnoJiomeHHoro JiHCTa. 

25 hiojih onepanjHH noAseprajracB CTejnom;HecH no 6 ern ajihhoh 20—30 cm, He- 
cymne ao 30 JiHCTbeB, y kotopbix TaKme 3 ajiomHJiHCB penpoAyKTHBHue noaKH. 
HeKOTopne H3 3thx no 6 eroB o 6 pa 30 Bajin no OAHOMy npojienTnaecKOMy no 6 ery. 

AHajiH3 penpoAyKTHBHBix noaeK HCCJieAOBaHHBix no6eroB b KOHn;e BereTan;HH no- 
Kaaaji, aTo b hhx 3ajiomHjiocb ao 8 abgtkob, H3 kotopbix nojmocTBio c$opMHpoBaHBi 
1—5, TorAa KaK ocTajiBHBie HaxoAHJiHCB Ha pa3HBix CTaAHHx pa3BHTHH. HanSojib- 
mee ancjio c$opMHpoBaHHBix abgtkob (3—5) HaSjnoAajin b noanax Ha noSerax, 
noBpe>KAOHHBix 22 hiohh. Ilpn 6ojiee no3AseM noBpemAOHHH An$$epeHn;HpoBajiHCb 
1—3 ABeTKa. npn noBpemAOHHH noSeroB 25 hiojih asotkh' 6bijih b HaaajiBHOH CTa- 
Ahh ah$$ ep eH ah a ahh hjih b BHAe MepncTeMaTHaecKHx SyropKOB. 
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^jra cpaBHeHHH c penpoAyKTHBHHMH noHKaMH no- 
Bpe>KAeHHHx noSeroB b 9th >Ke cpoKH Sbijih npoaHajin- 
3npoBaHH hohkh H.enoBpe>KAeHHBix noSeroB. 0na3a- 
jiocb, hto hhcjio abctkob, hx pa3Mep h CTeneHB ah$- 
(|>epeHii;HpoBaHHOCTH Ha pa3HBix noSerax BapBnpoBajin 
b Tex me npe^ejiax, nan h Ha noSerax, noBpe>KAeHHHX 
b pa3HHe cpoKH. 3 to mo>kho Sbhchhtb TeM, hto no6ern 
TpOraiOTCH B pOCT B pa3HOe BpeMfl H 9TO BJIHfleT Ha HX 

^ajiBHenmee pa3BHTne h CTpoemie (Thk, 1982). 

OficyjK^eHHe h bbiboam 

IIojihbih: ahkji Mop<$oreHe3a roAHHHoro no6era 
Oxycoccus palustris oxBaTHBaeT nepnoA okojio 13 Me^ 
can;eB h npoTenaeT b TeneHne AByx BereTan;HOHHBix 
ce30H0B. 3ajio>KeHHe noneK B03o6HOBJieHHH nponcxo- 
Aht b Hiojie—aBrycTe b xoa© BHenonenHoro pocTa MaTe- 
pHHCKoro no6era. K oceHH BereTaTHBHHH noSer b-ho- 
HKe npeACTaBjieH ocbio c hh3obbimh jihctbhmh. B TanoM 


npoJienTHHecKHH no6er Oxycoccus palustris. 

ne — noBpejKfteHHan BepxymKa npojienTHqecKoro noSera, en — Bepxymeq- 
Han rioHKa npojienTHqecKoro noSera 2-ro nopn^Ka. 



coctohhhh noHKa 3HMyeT. Ha cjieAyiomHH roA b Mae nomca TporaeTCH b pocT. IIo- 
mhmo onHcaHHBix noSeroB, y kjiiokbbi Sojiothoh HMeioT MecTo cjiynan, norAa 3 a- 
jio^KHBmnecH hohkh TporaioTCH b pocT b toa 3aKjiaAKH (Thk, 1982). 9to HBjieHHe 
HaftjnoAaeTCH y kjiiokbh Sojiothoh npn noBpe>KAeHHH BepxymKH toahhhhx noSeroB. 
OAsa—ABe hohkh, HaxoAHni;HecH y noBpe?KAGHHOH BepxymKH, TporaioTCH b pocT, 
oSpa3yn npojienrHHecKHe noSera (Spath, 1&12; OeAopoB h AP-, 1962), Ha koto- 
pBix 3 aKJiaABiBaeTCH TepMHHajiBHan penpoAyKTHBHan hjih BereTaTHBHan nomca (cm. 
pncyHOK). 

06pa30BaHHe npojienTHnecKHx noSeroB, paBHo KaK hbbhobhx h cnjuieiiTHHe- 
ckhx, y pa3 jihhhbix pacTeHHH ynoMHHajiH b paSoTax pnA aBTopoB (CepeSpnKOB, 
1952; Cokojiob, ApTiomeHKo, 1957; TpyA3HHCKaH, 1960). Ilpn 9tom oTMenajiocB, 
hto $opMHpoBaHHe 9thx noSeroB, BHpa>Kaioni;eecH b o6pa30BaHHH aoho JiHHTe jibhhx 
KOJien; b ApesecHHe h HMMHTHpyiomjHx roAHHHue (ApTiomeHKo, 1952), OTpancaeTcn 
Ha hx aHaTOMHHecKOH CTpyKType. IIocKOJiLKy y kjiiokbh Sojiothoh roAHHHHe 
KOJii>n;a He, BHpa>KeHH (Po3aHOBa, 1934; EejraeB, 1938; IleHopHHa, Mo3roBa, 1980), 

AeJiajIHCL HOHHTKH OHpeAeJIHTL B03paCT OCoSh IIO BeTBJieHHIO, HOACKHTHBaa TORWL- 

HLie npnp octh (TyMaHOBa, 1977). Ho, KaK bhaho H3 npHBeAeHHHX AaHHLix, oSpa- 
30 BaHHe y kjiiokbh Sojiothoh npojienTHnecKHx noSeroB bhocht cymecTBeHHHe Kop- 
peKTHBH B OnpeABJIGHHe B03paCTa TBKHM chocoSom; 

HaSjiioABHHH 3a HOBeAGHneM toahhhhx noSeroB kjiiokbh Sojiothoh b 1979—* 
1981 rr. npn hx noBpe>KAeHHH b pa3HHe cpoKH rioKa3ajiH, hto: 

a) HanSojiee speAHoe AencTBHe Ha noSern OKa3HBaioT noBpejKAeHHH, HaHocnMHe 
b caMOM Haaajie pocTa roAHraoro noSera (b Mae); 

6) npn Sojiee no3AneM noBpe?KA3HHH (BTopaa nojiOBHHa hiojih) penpoAyKTHBHHe 
noHKH 3 aK ji aAHBaioTca tojilko y BepxymKH noBpe^KAeHHOro noSera h abbtkh b hhx 
Ah^k|) epeHijHp 0 bbhh cjiaSo, jihihl oahh, peAKo A®a H3 hhx hojihoctlio c$opMnpo- 
bbhh h oSpa3yioT hjioah. IIpojienTHHecKHe noSera 3aKJiaAHBaiOTCH peAKo h, KaK 
npaBHJio, HecyT Ha Bepxynme BereTaTHBHyio nomcy. EcTecTBeHHo, 9to hphboaht 
k CHHHceHHio yporaan; 

b) b Tex cjiynanx, KorAa noSern noBpe>KAaJiHCB b 1—2-h AenaAax hiohh, $opMH,- 
poBajiHCL npojienTHHecKHe noSern, KOTopHe HopMajiLHo pa 3 BHBajiHCL h hocjih hoji-. 
HOAeHHHe penpoAyKTHBHHe HOHKH. IIo-BHAHMOMy, B 9TOT nepHOA yCJIOBHH AJIH $QPr- 
MHpOBBHHH H SHCTporO pOCTa npOJieHTHneCKHX noSeroB H pa 3 BHTHH HOJIHOAeHH^IX 
penpoAyKTHBHHx noneK HanSojiee SjiaronpnHTHH. 
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nnnHHKOB M. 3., A p t 10 m e h k 0 3. T. (1962). ATJiac no onncaTeJiBHon Mop$oJiorHH 
BBicmnx pacTeHHH. CTe6eJiB h KopeHB. JI., Hayna. — S p ath H. (1912). Der Johannistrieb. 
Berlin. 
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II. II. ^opo^eeB 


A BA HOBLIX BHAA JLIRIODENDtiON H3 TPETHHHBIX 

0TJI03KEHHK CCCP 


P. I.DOROFEEV. TWO NEW SPECIES OP LIRIODENDRON PROM THE TERTIARY BEDS 

OP THE USSR 

IIo ceMeHaM onncHBaiOTCH flBa BH^a po^a Liriodendron — L. manykinii H3 oJinroAeHa EeJio- 
pyccHH h L. kryshtofouichii H3 cpe^Hero Miaon;eHa Tomckoh o6ji. A aH o63op naJieo6oTaHHHecKon 
jiHTepaTyp h no 3T0My po^y h KpaTKO bociipoh3boahtch ero reoJiornnecKaH hctophh. 

B coBpeMeHHOH $jiope po r Liriodendron coagp^kht ABa BHAa. 9to JiHCTona^Htie 
jjepeBBH, o6nTaiom;He b aojihhhbix hjih ropHBix jiecax. L . tulipifera L. pacnpocTpa- 
HeH B BOCTOHHOH HaCTH CeBepHOH AMepHKH OT K)ra KaHaAH AO Ojiophah, L . chi - 
nense (Hemsl.) Sarg. — b IJeHTpajiBHOM KnTae (XySan, I(3 hhch) h bo BueTHaMe. 

Mop$ojiornio, CHCTeMaTHKy, reorpa$Hio h hctophio poAa Liriodendron BnepBBie 
H3ynaji K. K. IEanapeHKo (1937). B 3toh paSoTe CBeABHBi h KpnTHnecKH nepecMOT- 
peHH Bee HMeBrnnecH Ha to BpeMH najieoSoTaHHneoKHe AaHHBie, npeHMymecTBeHHo 
DTnenaTKH jracTBeB. B pe3yjiLTaTe IEanapeHKo hphboaht 9 BHMepmnx bhaob. H3 
HHX 7 BHAOB H3 Mejia, CeBepHOH AMepHKH H ABa BHAa — H3 EbPOHH (H3 MHOAeHa 
HTajiHH L . pmcaccinii Ung., H3 HHHCHero HJiHon;eHa PeBepa b 3anaAHOH TepMaHHH 
L. apterum C. et E. Reid). B chhohhmbi k L . procaccinii IEanapeHKo ctbbht aoije- 
hobbih L. islandicum Sap. h MHon;eHOBHH hhohckhh L. honsyaense Endo. K L. pro - 
<caccinii IEanapeHKo TaiOKe othocht oTnenaTKH, jiHCTLeB H3 MHon;eHa Kpbihkh b Poc- 
tobckoh o6ji. h H3 HeoreHa ^HHrHCTan na EyxTapMe b Boctohhom Ka3axcTaHe, 
Tot me L. procaccinii hphboaht IEanapeHKo h ajih Mejia CeBepHOH AMepHKH. Ha- 
ndojiee nuniHoe pa3BHTne poAa Liriodendron b CeBepHOH AMepnKe npnxoAHTCH, 
no IUanapeHKO, Ha BepxHHH Men, OTKyAa H3BecTHO HanSbJiBiiiee hhcjio bhaob H3 
MHornx MecTOHaxo>KAeHHH, b ochobhom H3 cpeAHHx niHpoT ot HBio-^raepcH AO 
Texaca. Ho b Hanajie TperanHoro nepnoAa poA Liriodendron BHe3anHO TaM ncne3aeT 
h, KaK HOKa3BiBaeT IEanapeHKo, CMenjaeT cboh apeaji k ceBepy no npEmrae HanaB- 
merocH HOBceMecTHO b 3on;eHe noTenjieHHH, MecTaMH h HCcymeHHH, hto oSycjioBHJio 
npoABHJKeHne Ha ceBep TponHnecKOH (JuiopBi, noTecHHBmeH b cboio onepeAB k ce¬ 
Bepy TenjioyMepeHHyio $Jiopy c HanSojiee onTHMajiBHBiMH ajih 3Toro poAa ycjio- 
bhhmh oSnTaHHH. B Hanajie me TperanHoro nepnoAa, no IEanapeHKo, aMepHKaHCKHe 
npeACTaBHTejiH L. procaccinii CMenjaioT cboh apeaji k BOCTOKy h nepecejimoTcn b Eb- 
pony (EBpona h AMepnKa b to BpeMH 6 bijih c6jra>KeHBi). Bnojme ecTecTBeHHO Hlana- 
peHKO coMHeBaeTcn: 6 biji jih 3to oahh bha L. procaccinii , bo3hhkihhh b Mejiy CeBep¬ 
HOH AMepHKH, nepecejiHBiHHHCH OTTyAa b 3on;eHe b EBpony, pacnpocTpaHHBmHHCH 
3aTeM OT EbPOHBI AO HnOHHH H pa3BHBaBIHHHCH Ha TaKOH OrpOMHOH TeppHTOpHH OT 
oon;eHa ao njiHon;eHa? TeM He MeHee oh nojiaraeT, hto xoth HCKonaeMBie jihctbh no- 
Ka3BIBaiOT 3HaHHTeJIBHyiO H3MeHHHBOCTB, HO BCe HX $OpMBI yKJiaABIBaiOTCH B npe- 
Ji;eJIBI H3MeHHHBOCTH JIHCTBeB y COBpeMeHHBIX BHAOB, CJieAOBaTeJIBHO, 3TO OAHH BHA. 
Ilocjie A^iHTeJiBHoro nepepBiBa, npHxoAHnjerocH Ha ojiHron;eH, MHon;eH h njiHon;eH, 
KorAa b cpeAHHx mnpoTax CeBepHOH AMepHKH ocTaTKH Liriodendron OTCyTCTBo- 
BaJIH, OHH CHOBa TaM HOHBJIHIOTCH B HeTBepTHHHBIX OTJIOJKeHHHX. BoJiee ecTecTBeHHO 
npeAnojiO}KHTB, hto coBpeMeHHBiH L. tulipifera c$opMHpoBajicn hmchho Ha ocHOBe 
;3 thx MecTHBix npeACjaBHTejieH poAa. Ho IIIanapeHKO bbiboaht ero H3 3anaAHOH Eb- 
ponBi, rAe, no ero mhchhio, 6bijio paHHenjiHon;eHOBoe y6e>KHni;e c 6ojiee 6 jih3khmh 
upeAmecTBeHHHKaMH coBpeMeHHoro ceBepoaMepnKaHCKoro BHAa. 
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B KpaTKOH CBOflKe ji;aHHHx 06 HCKonaeMLix ocTaTKax Liriodendron (TaxTaA>KHH„ 
CaMOHJioBOT, 1963) HanSojiee HHTepecHH CBHAeTejiLCTBa najiHHOJioroB o HaxoAKe 
nmiLE^Li 9Toro poAa b OTJionceHHHx HHJKHero Mejia Boctohhoto Ka3axcTana, b Mejiy 
IO}KHoro YpaJia h b BepxHeM Mejiy IIpHMopLH. B OTjio>KeHHHX ojinron;eHa nmiLija 
Liriodendron H3BecTHa b BopoHe>KCKOH o6ji., Ha HnnmeM ^OHy, b Ka3axcTaHe h 
II pHMopLe, a b MHon;eHe — b 3aKapnaTLe, Ha KaBKa3e, b IIpHMopi>e h Ha CaxajiHHe. 
3 thmh ji;aHHHMH cxeMa pa3BHTHH poAa, npeAJiOHteHHan IIIanapeHKO, onpoBepraeTCH* 

B nocjie^Hen CBOAKe 06 OTnenaTKax jiHCTLeB Liriodendron c TeppHTopnn CCCP 
(HMxaHHn,KaH, 1974) hphboahtch tojilko oahh bha L. procaccinii rjix Hnnoiero- 
cpeAHero MHon;eHa 3anaAHOH CnSnpH, MHon;eHa Poctobckoh o 6 ji.,' a OTnenaTKH H3 
HeoreHa ByxTapMH h MHon;eHOBLie H3 MojiAaBHH onncaHH tojilko noA poaobhm Ha3- 
BaHneM. OraenaTHH me H3 Mejia 3anaAHOH Ch 6 hph, OTHOCHBrnnecH k Liriodendron , 
npH3HaHBI COMHHTeJILHHMH H HeflOCTOBepHHMH. 

IIjioali Liriodendron CBoeo6pa3HLi. Ohh co6paHH b cepe>KKO- hjih hthhikobhahlib* 
cohjioahh, chah:t Ha y3KOKOHHHecKOM CTep>KHe (pa3pocmeecH ipeTOJio^Ke) hoa npn- 
mbim yrjiOM, y Ka>Kji;oro ji;jiHHHoe, njiocKoe, AepeBHHHCToe Kpmio, OTorayToe BBepx 
napajiiejiLHO CTepnuaio. IIjioali He pacKpHBaiOTCH no niBy, a HeperyjinpHO pa3pn- 
BaiOTCH hjih crHHBaiOT Ha noHBe, ocBo6o>Kji;aH ceMeHa npn npopacTaHHH. B Ka>KAOM 
njioAe no Asa ceMeHH, coeAHseHHHX b napH Spiohehhmh CTopoHaMH, b TaKOM bha& 
ohh Hepe^Ko BCTpenaioTCH h b ncnonaeMOM coctohhhh. CeMeHa b KOHType ojijihh- 
THHecKne hjih o6paTHOHHn;eBHAHL[e, npHMtie hjih CorayTHe,, Spionraan hx CTopoHa 
BBtnyKJiaH c hpoaojilhoh jio>k 6 hhkoh a^ npoBOAHmero nynKa ($yHHKyjnoc, nan 
y MaraojiHH), cnnHKa 6ojiee njiocKan. BepxymKa ceMHH o6oco6jieHa b Koporayio, 
■ho ninpoKyio MHKponHJiHpHyio TpySny, OTorayTyio b CTopoHy hjih k SpioniKy,,* 
y coBpeMeHHLix ceMHH TpySna Kopone, HHorjja 3to tojilko OTBepcrae, OKpy>KeHHoer 
nyTL npnnyxjiLiM bbjihkom. OcHOBaHHe ceMHH cynceHo b y3Kyio, TaKHce TpySnaTyio 
HOHCKy. IIOBepXHOCTL CeMHH HOKpLITa MeJIKHMH, HenpaBHJILHO-OKpyrjILIMH, 6yjia- 
bobhahlimh hjih tphSobhahlimh SyropnaMH, pacnojiaraioiAHMHCH 6ojiee hjih MeHee 
peryjinpHLiMH pn^aMH Ha cnHHKe h rJiaBHHM o6pa30M 6e3 ocoSoro nopn^Ka Ha 
SpioniKe. Koraypa He oneHL TOJiCTan, ABycjioHHan. BepxHHH cjioh o6pa30BaH KaMe- 
HHCTHMH KJieTKaMH KBaApaTHOH, HpHMOyrOJILHOH HJIH HenpaBHJILHO-MHOroyrOJIL- 
HOH $OpMH, CTeHKH HX CHJILHO yTOJimeHH HHOT^a AO HOJIHOrO 3aKptITHH HOJIOCTeH, 
06HJILHO npOHH3aHH HOpaMH B OCHOBHOM H3BHJIHCTLIX HanpaBJieHHH. IlepBHHHLia 
oSojiohkh kjibtok y HCKonaeMLix ceMHH o 6 hhho pacTBopnioTCH, noaTOMy KOHTypLi 
KJieTOK Ha cpe3ax BcerAa HencHLie, ho npocjie>KHBaiOTCH no KOHTypaM xopomo cox- 
paHHioiAHxcH BTopHHHLix oSojioneK. Hhh^hhh cjioh KO^KypLi o6pa30BaH 2—3 pHAaMH 

HpOAOJirOBaTO-OBaJILHLIX KJieTOK C CHJILHO yTOJIIDjeHHLIMH CTeHKaMH, BTOpHHHO npn 
$0CCHJiH3an;HH chjilho cnjiiocHyTHx, oShhho pa3pymeHHLix h JierKO OTCTaromHX 
ot KJieTOK BepxHero pwa. 

HcKonaeMLie hjioali Liriodendron H3BecTHLi tojilko H3 HJiHon;eHa. B o6m;eM njiaHe 
CTpoeHHH ohh cxo^hh c coBpeMeHHLiMH. Ho H3 HH>KHero njiHon;eHa PeBepa (3an^A- 
Han TepMaHHH) onncaHLi cohjioahh L. apterum C. et E. Reid (1915, p. 93, pi. 8, 
6, 7), hjioali KOTopLix SecKpLijiue. T^Ba nJioAa H3 HH>KHero njiHon;eHa Kpocn;eHKa 
b IIojiLine (Szafer, 1947, p. 91, pi. 8, 5, 6) HMeiOT KopoTKHe h cyn^eHHHe k BepxymKe 
KpmiLH. HecKOJiLKO MejikoBaTLi h hjioali H3 HHHmero njiHon;eHa ^jH^eppa^a b 3a- 
naAHOH TepMaHHH (Madler, 1939, S. 93, Taf. 8, 13 , 14). Kan bhaho, Aa>Ke njioALr 
H3 HeMHornx KOJiJieKAHH HOKa3LiBaiOT hx otjihhhh ot coBpeMeHHLix. IIjioali H 3 6 o- 
Jiee rjiySoKHx cjioeB aoji>khli orannaTLCH ot coBpeMeHHLix em;e 6ojiee. 

N Topa3AO Ham;e b HCKonaeMOM coctohhhh BCTpenaioTCH OTAejiLHLie ceMeHa Li¬ 
riodendron. Hy>KHO HMeTL B BHAy, HTO H3MeHHHBOCTL CeMHH y 9TOTO pOAa OHeHL 60JIL-, 
man. Chjilho BapLnpyiOT BejiHHHHa, o6in;aH $opMa, CKyjiLmypa noBepxHOCTH, 
cnepMOAepMa. JJ^eme b oahom cohjioahh coBpeMeHHLix bhaob HeoAHHaKOBLie ceMeHa. 
Em;e 6ojiee pa3Hoo6pa3HLi HCKonaeMHe ceMeHa, nonaBnnie b MecTO 3axopoHeHHH 
c pa3HHX AopoBLeB, oSHTaBiHHx b pa3HHx MecTax. y Kan^Aoro BHAa ecTL thhothlic 
h MeHee THHHHHLie ceMeHa. ^acTL ceMHH oahoto BHAa b 6jih3kom o6jiHKe noBTopneTCH' 
y APyroro. B HeKOTopLix KOJiJieKAHHx npeACTaBJieHO 6ojiee oahoto BHAa. CncTeMa- 
THKa poAa no ceMeHaM hohth He pa3pa6oTaHa h oneHL TpyAHa, ho HeAopa3yMeHHH 
c poaobhm onpeAeJieHneM HCKonaeMLix ceMHH Bee jne He 6 lijio. 

HecMOTpn Ha to hto HCKonaeMLie ceMeHa co6paHLi y me H3 mhothx MecT h pa3HHx _ 
OTJIO}KeHHH, HOJIHHX H XOpOIHHX KOJIJieKAHH.em;e MaJIO, 3aMeTHTL OCoSeHHOCTH Ka m~ 
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flon TpyflHO. 9thm oS'LHCHflej'Cfl, hto b SoJitmen ^aCTE CTapiix pa 6 oT HCKOiiaeMBiG 
ceMeHa othochjih k coBpeMeHHOMy L. tulipifera. IlBiTaHCL nan-TO pa 3 o 6 paTBCH b koji- 
jieKn;Hflx ceMHH H 3 PeBepa, Hnfleppafla h Kpocn;eHKo, F. Kirchheimer (1957, S. 216, 
231 — 233, Abb. 446, 447) oraec flee hx k L. geminatum Kirchh. Tnn BHfla oh ho 
yKa 3 aji, xoth b ero paSoTe H 3 o 6 pa>KeHH jihhil ceMeHa H 3 PeBepa. Ho H 3 PeBepa 
onncaH no cohjioahhm L . apterum , oneBHflHO, h ceMeHa 3toh KOJiJieKflHH Hynmo ot- 
hochtb k TOMy H^e BHfly. IIo 3 flHee nofl Ha3BaHneM L. geminatum hphboahjihcb Bee 
ceMeHa H 3 MHon;eHa h njmoii;eHa Ebpohh, nacTHHHo h c TeppHTopnn CCCP. 

Ha 6 jnofleHHH 3a HCKonaeMBiMH ceMeHaMH Liriodendron npoflOJDKaJiHCB, h y>ne 
II. A. Hhkhthh, onncHBaa ceMeHa H 3 ojraroi];eHa JlarepHoro Cafla b ToMCKe, 3 aMe- 
thji hx otjihhhh ot coBpeMeHHiax h onHcaji pa 3 HOBHflHOCTB L. tulipifera L. vaiv 
regulare Nikit. (Hhkhthh, 1965, CTp. 73, Ta 6 ji. 11, 1 ). B CBOflKe «HcKonaeMBie n;BeT- 
KOBBie pacTeHHH CCCP» (t. 1 ,D(opo$eeB, 1974) ajih ojraroijeHa CCCP npHBOflHTCfl 
Tpn BHfla: L. balticum Dorof. (OTpaflHoe KajiHHHHrpaflCKOH o 6 ji.), L. uralense 
Dorof. (Hobhh Jlor CBepAJiOBCKOH o 6 ji.) h L. regulare (Nikit.) Dorof. (ToMCKan 

06JI.). KpOMe MOp$OJIOrHH, B 3TOH CBOflKe yHHTBIBaeTCH H aHaTOMHH KOJKypBI 
CeMHH.' 

HoBBie, b ochobhom najiHHOJiorHnecKHe h najieoKapnojiornHecKHe flaHHBi© 
HecKOJiBKO HonojiHHJiH Hamn 3HaHHH o nponniOM pofla Liriodendron , ho hx em;e Majio. 
CoBCeM HeT CeMHH HJIH HJIOflOB H3 M£Jia H pBHHeTpeTHHHBIX OTJIO>KeHHH, a HaJIHHOJIO- 
rnnecKHe flaHHBie aoji>khbim o6pa30M em;e He o6pa6oTaHBi. IIoaTOMy caMoe raaBHoe 
B HCTOpHH pofla OCTaJIOCB HeBHHCHeHHBIMI Tfle H KOTfla HOHBHJICH 3TOT pOfl, KaKOflBf 
ncxoflHBie ajih Hero $opMBi, nan pa3BHBajiCH pofl Ha o6nrapHOH TeppHTopnn CeBep- 
hoh rojiapKTHKH, nan meji npon;ecc BBiMHpaHHH pofla Ha SojiBmen Hacra npe>KHeH 
TeppHTOpHH H npHHHHH erO, KOTfla H OT KaKHX BBIMepmHX BHflOB OTHJieHHJIHCB COB- 
peMeHHBie bhabi, cPxpaHHBnniec h b Kmae h CeBepHOH AMepnKe? Ho h o flpyrnx po* 
flax caMHx pa3JiHHHBix rpynn pacTeHHH, 6yflB to HBiHe ^KHBynpie hjih SeccjieflHO hc- 
He3HyBmHe, mbi He MonceM CKa3aTB SoJiBme, neM oLiriodendron, a 06 oneHB mhothx— 
h Toro MeHBme. 

B caMOM o6m;eM BHfle hctophio pofla Liriodendron mo>kho npeflCTaBHTB b cjieflyio- 
m;eM BHfle. Ecjih. flocTOBepHH onpeflejieHHH OTnenaTKOB jihctbcb h hbljibij;bi, to pofl 
Liriodendron hohbhjich b Mejiy h 6 hji b 3to BpeMH mnpoKO pacnpocTpaHeH b cpefl- 
hhx mnpoTax CeBepHOH AMepnKH h EBpa3HH. Bojiee me Beponrao, hto MejiOBBie oc- 
tbtkh npHHaflJien^aT KaKHM-TO b pa3HOH CTeneHH 6jih3khm npeflmecTBeHHHKaM pofla. 
PaHHeMejiOBoe Bpei^H h flange KOHeii; ero (anT, ajiB6), norfla hohbjihiotch nepBBie 
noKpBiToceMHHHBie, c TpyflOM c6jiH>KaeMHe c cOBpeMeHHBiMH, a 3anacTyio h BOBce 
HeonpeflejiHMBie flo ceMencTBa, — 3to em;e mctohiahe Me3030H, h eflBa jih b 3tom 
Me3030HCK0M oKpynceHHH 6 bia HacTOHni;HH Liriodendron. Ho h H03flHeMejiOBoe 
BpeMH, KOTopoe HepeflKO npeflCTaBJineTCH ijapcTBOM noKpBiToceMHHHBix, b flencTBH- 
TeJiBHOCTH xapaKTepH3yeTCH Maccon paBHO- h pa3HOcnopoBBix nanopoTHHKOB h njia- 
yH006pa3HBIX, pa3H006paHBIMH TOJIOCeMHHHBIMH H apxaHHHBIMH XBOHHBIMH, j 
KOTOpBIX eflBa npOHBJIHIOTCH HepTBI COBpeMeHHBIX pOflOB. HaCTOHIflHX? nOKpBITOCeMHH- 
hhx b BepxHeMejiOBBix $jiopax 6ojiBine, ne m b hh^khcm Mejiy, o 6 jihk hx gjimne k cob- 
peMeHHBIM, H03T0My B CHHCKaX HepeflKH Ha3BaHHH COBpeMeHHBIX pOflOB, HO flOTOCHOfl- 
CTBa hx b pacTHTejiBHOM noKpoBe em;e flajieno. EojiBinaH nacTB noKpBiToceMHHHBix 
H3 BepxHero Mejia c6jiH>KaeTCH c coBpeMeHHBiMH oneHB ycjiOBHO, nacTO no BHemHeMy 
cxoflCTBy, HHorfla jihihb H3 6oh3hh noTepHTB hhtb, CBH3yioiii;yio BBiMepmnx npefl- 
meCTBeHHHKOB C KaKHMH-TO Ha HHX nOXO^KHMH COBpeMeHHBIMH. PpaHHflBI MeH^fly 
COBpeMeHHBIMH pOflaMH H HX HpeflmeCTBeHHHKaMH paCHJIBIBHaTBI, h npoBecTH HX 
TpyflHO. IIpeflKOBBie $OpMBI COBpeMeHHBIX POflOB y>Ke H3BeCTHH BO MHOrHX CeMeH- 
CTBax n;BeTKOBBix (Magnoliaceae , Cabombaceae , Nymphaeaceae , Betulaceae) flange 
B TpeTHHHBIX $JIOpaX. OTHJieHHB OT Ce6n npOH3BOflHBie $OpMBI, OHH 3aTeM JKHJIH 
floflro, cocymecTByn c BnojiHe cOBpeMeHHBiMH poflaMH — y Brasenia — flo ojihto- 
fleHa, y Magnolia h Betula — flo MHOii;eHa, y HHM$eHHBix — N flo KOHii;a njiHOn;eHa. 
HofloSHBie h em;e 6ojiee flajieKne npeflKH COBpeMeHHBIX poflOB b mojiobbix $jiopax 
cocTaBJiHJiH ee ocHOBy cpeflH pBeTKOBBix. K con^aJieHHio, caMBie paHirae hokpbito- 
ceMHHHBie H3 HH^KHero Mejia h noKpBiToceMHHHBie H3 HHJKHen Hacra BepxHero Mejia 
H3ynajiH no mop^ojiothh OTnenaTKOB jihctbcb, a HCTHHHyio hx npnpofly mohcho ycra- 
HOBHTB TOJIBKO HO aHaTOMHH. JlnmB B KOHfle BepXHerO Mejia nOHBJIHIOTCH COBpe- 
MeHHBie, a HHorfla H B 3TO BpeMH TOJIBKO 6jIH3KHe K COBpeMeHHBIM pOflBI XBOHHBIX 
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H IJBeTkOBHX. BoT B 9TO,BpeMH peaJILHO MO>KHO OHCHflaTL HOHBJieHHH BHOJIHe COB- 
peMeHHoro po,n;a Liriodendron. 

H3 najieon;eHa EBpa3HH CBefleHHH o Liriodendron HeT. H3 9on;eHa Ahtjihh h Hc- 
JiaH^HH H3BeCTHH TOJILKO OTHeHaTKH JIHCTLeB L. prOCCLCCinii — y^HBHTeJILHOrO BHfla, 
no IIIanapeHKo, B03HHKmero b Mejiy CeBepHon AMepnKH, b paHHeM najieoreHe 
npoHHKmero b EBpony h orryfla paccejiHBmerocH k Mnon;eHy ao Hhohhh. Hajurane 
Tanoro AOJiroBpeMeHHoro h nrapoKO pacnpocTpaHeHHoro Bn^a Majio BepoHTHO no- 
TOMy, HTO $JIOpH 9TOH TeppHTOpHH B pa3HOe BpeMH 6 lIJIH pe3KO pa3JIHHHHMH He 
tojilko no cocTaBy, ho h no o6m;eMy rany: xapaKTepHHH Me3o$HT b Mejiy CeBepHon 
AMepnKH, hohth TponnnecKan <$jiopa HH^o-MajiancKoro Tnna b aon;eHe AHrjinn n Ten- 
jioyMepeHHan b MHon;eHe Ebpohli n A3 hh, npnneM He oflHHaKOBan noBCiofly, a c Mec- 
THLIMH OCoSeHHOCTHMH. HeCMOTpn Ha HOHTH HOJIHOe OTCyTCTBHe CBefleHHH 06 9TOM 
pofle h 3 paHHero naJieoreHa, bhojihc ,n;onycTHMO, hto hmchho k 9TOMy BpeMeHH pop; 
Liriodendron OKOHnaTejiLHO o$opmhjich h npoipeTaji b 30He TenjioyMepeHHOH 
$jiopM, npocTHpaBmeHCH b EBpa3HH ,o;o apKTHnecKnx octpobob. 

C ojmron;eHa H3BecTHH ceMena Liriodendron (SanaflHan Ch6hpl, Ypaji, npnSaji- 
THKa, BejiopyccHu). Ha ropa3AO MeHLmen TeppnTopHH, neM y hbho cSopHoro L. pro - 
caccinii , h b feneHne 6ojiee KopoTKoro BpeMeHH 6 lijio 4 xopomo pa3jranaioin;HxcH 
no ceMeHaM BH^a. BHeniHe ceMeHa H3 ojraroijeHa IIpHSajiTHKH h EejiopyccnH pe3K0 
OTJIHHaiOTCH OT COBpeMeHHHX HeSoJILIHOH BeJIHHHHOH. CeMeHa ypaJILCKOrO H 3a- 
nakHO-CH6npcKoro bh^ob KpynHee h b 9tom OTHomeHHH 6jm>Ke k coBpeMeHHHM xoth 
cpejjH thhhhhhx KpynnHX ceMHH L . regulare: BCTpenaiOTCH MejiKne (cm. ^opoifreeB, 
1974, Ta6ji. 91, 4 , 5 ), cKopee oTHOcmnjHecu k ocoSoMy BHAy, 6jiH3KOMy k ojraron;e- 
hoblim epponeHCKHM. AHaTOMiraecKH npiiSajiTHHCKHH h 6ejiopyccKHH bhji;h CBoeoS- 
pa3HH, ho 6jra>Ke k L. tulipifera . B o6m;eH $opMe ceMHH y ypaJiLCKoro BHfla 6ojiLme 
nepT or L. tulipifera , no aHaTOMHH me KoncypH oh 6ojiee cxo^eH c L.xhinense. 3anaA- 
ho-ch6hpckhh Bn# no BHemHeMy BH^y ceMHH h aHaTOMHnecKH SjiHHce k L. chinense . 
B OTjiHHne ot COBpeMeHHHX ceMeHa ojraron;eHOBHx bhaob CHJiLHee H3orayTH b 
och, c 6ojiee o$opMJieHHOH (ajihhhoh) mhkpohhjihphoh TpySnoH h pe3KOH CKyjiLHTy- 
POH HOBepXHOCTH. Y COBpeMeHHHX BHflOB SoJILHie HpHMHX CeMHH, KOpOHe HJIH COBCeM 
OTcyTCTByeT MHKpoHHjmpHan TpySna, SyropKH HOBepXHOCTH Mejinne h 6ojiee peflKH. 

Otmcthm, hto b pa3BHTHH po,n;a Ha TeppnTopnH EBpa3HH y>Ke b ojmron;eHe Ha- 
MenaioTCH ji;Be BeTBH, THroTeiomne k coBpeMeHHHM BH^aM: y 3ana,n;Ho-CH6HpcKoro 
6oJiLme nepT ot L . chinense, y eBponencKHX jihihb b aHaTOMHH Koncypn HaMenaioTCH 
npH3HaKH aMepHKaHCKoro L . tulipifera , a ypaJiLCKHH bha C0BMem;aeT nepTH o6onx 
COBpeMeHHHX. Ho 9to tojilko Hanajio ^H(|)(|)epeHn;HaD;HH, 6ojiee TecHoe c6jm>KeHHe 
HCKonaeMHx bh^ob c coBpeMeHHHMH HanHeTcn no3flHee, npnneM c KHTancKHM bh^om 
Ha TeppnTopnH r,n;e-To io>KHee h, no-BH^HMOMy, Ha BOCTOKe A3hh, ceBepoaMepnKaH- 
ckhh bh ft CKopee OTomeJi ot aMepnKaHCKnx me npeACTaBHTejien po^a. 

B OTJiOHceHHHx MHon;eHa ceMeHa Liriodendron H3BecTHLi H3 mhothx MecT: hh- 
30BLe AMypa, hcckojilko pa3H0B03pacTHHx ToneK b 3ana,o;HOH CnSnpH, Ypaji,, 
TaMSoBCKan o6ji<i, BejiopyccHH, 3aKapnaTLe, nojiLma, TJSJP, a OTnenaTKH jihctlcb— 
H 3 HTajinn, niBenn;apHH, GCGP (PocTOBCKan o 6 ji.), Hhohhh. Bee 9 to CBHAeTejiL- 
CTByeT 0 niHpoKOM pacnpocTpaHeHHH poji;a h 0 SjiaronpnHTHHx ajih Hero ycjiOBHHX 
cym;ecTB ob aHHH. Ho KOJuieKDjHH HeSojiLmne. OnncHBaeMLiH HH>Ke L. kryshtofovichii 
H3 cpe^Hero MHon;eHa Tomckoh o 6 ji. ein;e coxpaHneT Kanne-To nepra ojiHron;eHOBoro 
L\ regulare. CeMeHa H3 HH>KHero MHon;eHa BejiopyccnH h cpe^Hero Mnon;eHa TaM- 
Sobckoh o 6 ji. MejiKOBara h bo MHoroM ein;e 6 jih3kh k ojiHron;eHOBLiM eBponenCKHM, 
HO CBOeo6pa3HH H OTHOCHTCH K OCO0HM BH^BM eBpOHeHCKOTO THHB. CeMeHa >Ke H3 
BepxHero MHOn;eHa Omckoh o 6 ji., a Tannce H3 M90THca 0,n;eccH h naHHOHa (MHon;eH) 
3aKapnaTLH (cm. hx H3o6pa>KeHHe: J\opo$eeB, 1974, Ta6ji. 92, 6~11) KpynHHe,, 
cjia6o CKyjiLHTnpoBaHHHe h b r^ejiOM jjajieKH ot 6ojiee ap^bhhx chShpckhx h cob- 
ceM He hoxohch Ha ojinron;eHOBHe h paHHe- cpeji;HeMHon;eHOBHe eBponencKne. 3 to 
K anan-To rpynna H03ji;HeMH0D;eH0BHx eBponeHCKO-CHSnpcKHX bh,o;ob, kotophmh 
em;e npe^CTOHT 3aHHTLCH,j npe^BapHTeJiLHO coSpaB Jiynmne KOJiJieKn;HH. Bjih 3 kh 6 
k BepxHeMHor^eHOBHM eBponeHCKO-cnSHpcKHM ceMeHa 6 hjih onncaHH H3 HH>KHero 
njiHon;eHa Kpocn;eHKO b IIojiLine. B 6ojiee ho 3 #hhx OTjio>KeHHHx Gh 6 hph h Ebpohh 
no,n;o6HLie ceMeHa y me He BCTpenaioTCH. 

BecKpHJine hjio^li L. apterum H3 HHmnero HJiHon;eHa PeBepa — eflHHCTBeHHHe 
b CBoeM po,n;e. Ho b toh me KOJUieKn;HH H3 PeBepa ecTL h HopMajiLHO KpnjiaTne 
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ujioflw. CeMeHa H3 PeBepa Tan>Ke HeoAHHaKOBH. HacTB cpaBHHTejiBHO HeSojitniHX 
c pe3KOH CKyjiLnTypon noBepxHOCTH ceMHH, npHBeji;eHHHx b pa6oTe C. h E. Reid 
(1915), 6jra>Ke k ojinron;eHOBBiM eBponencKHM. ^(pyran me nacTB 6oJiee KpynHHX, ; 
B KOHType o6paTHOflHii;eBHji;HHX hjih OBajiBHHX ceMHH c iiohth OTcyTCTfeyionjeH 
MHKpOnHJIflpHOH Tpy6KOH H CJiaSOH CKyjILHTypOH HOBepXHOCTH, KOTOpHe npHBeJI 
b CBoen paSoTe Kirchheimer (1957) hoa Ha3BaHneM L. geminatum, othochtch k oco- 
6oMy BHji;y 6ojiee mohoaoh rpynnn. EjiH3Kne k nocjiejjHHM ceMeHa hmciotch Tannse 
0 b KOJiJieKn;HH H3 cpeAHero MHOijeHa KnpeeBCKoro Tomckoh o6ji., OTKyAa ohhch- 
BaeTCH L. kryshtofovichii (cm. Hrone). Bo3mo;kho, b KnpeeBCKOH KOJuieKn;HH, nan 
0 b peBepcKon, npeACTaBJieHH ABa BHAa, ho bhah o6ohx kojuickahh CBoeo6pa3HH 
0 b Ka^KAOH — oco6i>ie. 

B KOJiJieKn;HHx H3 Hnnusero njraoijeHa EejiopyccnH h cpeAHero UJraon;eHa JIhtbh 
e^HHHHHHe ceMeHa. Ohh MejiKOBara h othochtch k eBponeHCKOH rpynne bhaob. 
0 6ojiee no3AHen cyAB6e pojja Liriodendron b EBpone CBeAOHHH nona HeT. 

CjieAyeT oSparaTL BHHMaHne enje na oaho oScTOHTejiBCTBO. CeMeHa ojraron;eHO- 
bhx eBponencKHX bhaob Mejrane, ho no Mop^ojiornn 6ojiee apxanHHBie h ApesHne, 
neM ojiHron;eHOBHe me ceMeHa ypajiLcnoro h cnSnpcKoro bhaob. y nocjieAHHX 
ceMeHa KpynHee h no Mop$ojiornn SjiioKe k coBpeMeHHHM, t. e. no ypoBHio opra- 
HH3aii;HH 3TH BHAH BLime H 3BOJIIOIj;HOHHO MOJIO>Ke eBponeHCKHX. HaSjIIOAeHHHMH 
y>Ke ycTaHOBJieHO, hto HOBtie $opMH b Ch6hph hohbjihiotch paHLme, neM b EBpone: 
ojinron;eHOBHe cnSnpcKne b EBpone BCTpe^aioTCH b Mnon;eHe, a Mnon;eHOBHe — 
b njiEon;eHe.. H b n;ejioM $JiopBi HOBoro Tnna $opMHpyioTCH b Ch6hph paHtme, 
qeM b EBpone. KoHenHo, cnSnpcKHe bhabi h $jiopbi, nepeMenjancB k lory h CTaHO- 
bhcb Ha n;ejiyio CTyneHB MOJionce, He hobtophiotch b tohhoh kohhh. Hanje 3 to 
TOJIBKO 6jIH3KHe BHAH H TOJIBKO B o6m;eM THHe CXOAHHe $JIOpBI. CpaBHHBan CnSnpB 
c Ebpohoh, mbi onnpaeMCH Ha HMeiomnncH najieoSoTaHHnecKHH MaTepnaji H3 pa3HO- 
B03pacTHBix oTjio^KeHHH 3anaAHOH Ch6hph, Ypajia h cpeAHen hojiocbi h iora Eb- 
ponBi. Ho npon;ecc $opMnpoBaHHH hobhx $opM h $jiop meji napajuiejiBHo h Ha ce- 
Bepe Ebpohbi, tojibko najieo6oTaHHnecKoro MaTepnajia OTTy^a y Hac HeT, noaTOMy 
HaM KanceTcn, hto HOBBie $opMBi npHmjiH b EBpony c Ypajia hjih H3 Ch6hph. B abh- 
CTBHTejIBHOCTH me OHH eBponeHCKHe, XOTH HeKOTOpBie $OpMBI MOTJIH 6 htb 6JIH3- 
khmh, a HHorfta h o6ib;hmh c chShpckhmh. CoBepmeHHO hobhmh (6 ojiee KpynHBiMH, 
mnpoKHMH, cjia6o cKyjiBHTnpoBaHHBiMH) hbjihiotch ceMeHa peBepcKon HKnpeeBCKofi 
KOJIJieKAHH, B KOTOPHX, OAHaKO, HaCTB CeMHH COXpaHHeT OCHOBHBie nepTH npeA- 
mecTByiomHx xapaKTepHo eBponencKHX hjih chShpckhx thhob. TaK>Ke hobbimh 
hbjihiotch ceMeHa H3 BepxHero Mnon;eHa Omckoh o6ji., MaoTHnecKne H3 Oagcch 
h naHHOHCKne H3 3aKapnaTBH. Tot me b o6m;eM thh ceMHH bochpoh 3 boaht KOJiJieK- 
n,HH H3 HH>KHero njiHon;eHa Kpocn;eHKo b IIojiBine. B oTjiHnne ot KnpeeBCKOH h pe- 
BepcKOH KOJiJieKAHH b KOJiJieKAHHX H3 BepxHero MHon;eHa Omckoh o6ji., Maoraca 
OAeccBi, naHHOHa 3aKapnaTBH h Kpocn;eHKO Bee ceMeHa oAHOTHiiHBie, 6e3 npHMecn 
ApeBHHx $opM. 3 to HOBBie npeACTaBHTejin poAa, Kannx He Bbijio b ojmron;eHe, paH- 
HeM-cpeAHeM MHon;eHe 3anaAHOH Ch6hph. Em;e 6ojiee ohh AaJieKH ot MejiKoceMHH- 
hbix bhaob H3 ojiHron;eHa, MHOii;eHa h nacTHHHo Aa>Ke H3 Hjmon;eHa Ebpohbe. 
B 6 ojiee ho3ahhx oTjioraeHHnx Ebpohh h Ch6hph Tanne ceMeHa y me He BCTpe- 
naiOTCH. OneBHAHO, bto 6 oKOBan vl cjienan BeTBB b pa3BHTHH poAa, ypoBeHB opra- 
HH3aii|HH npeACTaBHTejien kotopoh 6 ojiee bhcokhh, ne m y o6ohx coBpeMeHHHx bhaob. 

IToAoSHoe BoexojKAeHne Ha 6ojiee bbicokhh ypoBeHB opraHH3an;HH HCKonaeMBix 
bhaob Ebpohh h Ch6hph b cpaBHeHHH c coBpeMeHHBiMH BHAaMH, coxpaHHBmHMHcn 
b y6e>KHii];ax, aobojibho o6hhho. Kan npaBHjio, b y6e}KHin;ax coxpaHHioTCH npoH3- 
BOAHHe 6ojiee aP©bhhx npeACTaBHTejien poAa, no3AHee b EBpone h Ch6hph BHMep- 
mnx. Ha npe^KHen me hjih hcckojibko CMecTHBrnencH k lory TeppHTopnn npoAOJi- 
n^aiOT pa3BHBaTBcn 6ojiee no3AHne npeACTaBHTejin poAa, BHpaSoTaBmne Kanne-TO 
HOBHe nepTH, cnocoScTBOBaBmHe hx BBi>KHBaHHio 3 A©cb. Co BpeMeHeM h 3th no3AHne 
npoH3BOAHHe, nan, HanpnMep, y Liriodendron , Taxodium h aP*» BHMHpaiOT. Ho 
y KaKHx-To poaob, HanpnMep y Glyptostrobus , b coBpeMeHHOM y6en«Hni;e coxpaHH- 
iotch Mop^ojiorHnecKH caMHe no3AHHe $opMH, KaKHx HHKorAa He 6 hjio hh b EB¬ 
pone, hh b Ch6hph. MHorne h aobojibho oSBiHHHe poah TperanHOH eBponencKO- 
chShpckoh $jiopn, HanpnMep Betula , Alnus , Pinus , Rubus h aP*, coxpaHHjin y Hac 
jihihb caMBie no3AHne $opMH h npn 3 tom BHpa6oTajiH n;ejiHe rpynnH HOBefimnx 
$opM, HHorAa b paHre ceKii;HH, npHcnoco6HBnmxcH k ycjiOBHHM Taen^Hon h apKTH- 


1405 




Phc. 1. Liriodendron manykinii, cnepMO- Phc. 2. Liriodendron kryshtofovichii , cnepMOflepMa, 
gepMa, X280. XTapo,q;y6Ka ToMe^BCKon X 280. KnpeeBCKoe Tomckoh o6ji. , cpeflrai MHOneH. 
o6ji., ojraroAeH. 


necKOH 3oh. HeKOToptie poA&r, HanpnMep Andromeda , cymecTByronjne b EBpone 
h CnSnpH no KpanHen Mepe c Hanajia MHon;eHa, coxpaHHjmct 3accb me hjih b Ge- 
BepHon AMepnKe, He HMen aHajioroB b 6ojiee AaJiennx y6e>KHni;ax KnTan. PaBBHrae 
jiioSoro poAa HAeT cjiohcho h AaJieKo He oahothhho. 

Kan bhaho H3 H3fto>KeHHoro, b cncTeivtaTHKe h hctophh poAa Liriodendron em;e 
MHoro HencHoro h b ochobhom H3-3a HeAOCTaTKa HcnonaeMoro MaTepnajia. Pa3BHTne 
poAa Ha npnBeAeHHOM b pa6oTe IIIanapeHKo rpa$HKe H3o6pa>KaeTCH npuMOH jih- 
Hnen, HAymen ot Mejia. Em;e b Mejiy ot otoh npuMOH AByMn BeepoBHAHHMH nymcaMH 
paCXOAHTCH KOpOTKHe JIHHHH, COOTBeTCTByiOH^He CeBepoaMepHKaHCKHM BHAaM, 
KOTopne b Mejiy me h BHMepjin. ^ajiBme ot KOHn;a Mejia h nepe3 Been TpeTHHHHH 
nepnoA jihhhh) npoAOJDKaeT AOJiroBpeMeHHHH h mHpoKo p acnpocTpaHeHHtiH L. pro - 
caccinii. Tojilko k BepxHeMy njraon;eHy ot otoh jihhhh otxoaht BeTBB, OTBenaioin;aH 
L. apterum. Ta >Ke npuMan b njieHCTon;eHe pa3AsaHBaeTCH Ha KopoTKHe BeTBH, yBo- 
AHin;He k coBpeMeHHHM L. tulipifera h L. chinense. 0 MejiOBHX npeACTaBHTejmx poAa 
H3 CeBepHOH AMepHKH h CKa3aTB HHnero He Mory, 3to oTnenaTKH jiHCTteB, oAHano 
HajiHHne TaM bhojihc coBpeMeHHoro poAa h b TanoM pa3Hoo6pa3HH oneHB comhh- 
TejiLHo. no TpeTHHHHM me npeACTaBHTejmM poAa H3 Ebpohh h CnSnpH y IHana- 
peHKo 6hjio oneHt Majio CBeAeHHH. H eAsa jih pa3BHTne poAa b TperanHoe BpeMH 6hjio 
tbkhm npocTHM h npuMOJiHHeHHHM. HMeioni;HHCH najieoSoTaHHHecKHH MaTepnaji 
CBHAeTejiLCTByeT, hto y>Ke b ojraron;eHe 6bijio ABe rpynnBi bhaob — CHSnpcKaH 
e eBponencKan, bo3mo>kho cooTBeTCTByioinjHe ceKAHflM. B MnoijeHe Te me b ochobhom 
rpynnBi oShobhjihcb ocoShmh BHAaMH, CHSnpcKaH rpynna noTecjanjia eBponencKyio 
Ha lor ao OAeccBi h Ha 3anaA AO 3aKapnaTBH, Hojibhih, TojuiaHAHH. B HJiHon;eHe 
apeaji poAa enje SojiBme conparajicn ao 3anaAHOH nacra Ebpohh ot JIhtbh h Eejio- 
pyccHH, a BCKope, b njraon;eHe 5Ke, poA hojihoctbio BBiMep b EBpone. B Boctohhoh 
Ch6hPH H HnOHHH, OTKyAa H3BeCTHBI JIHIHB MHOAeHOBBie OCTaTKH, eABa JIH 6hjih 
Te me eBponencKne hjih 3anaAHOCH6HpcKHe bhabi, ho oneHB bo3mo>kho, hto 3A©cb , 
Ha BocTone A3hh poA 3aAep>KajiCH AOJiBme, neM b EBpone. 

Hn>Ke npHBOAHTCH onncaHne AByx hobhx bhaob poAa Liriodendron . 

Liriodendron manykinii Dorof. sp. nov. 

(pnc. 1; pnc. 3, 1 — 18 — cm. BKjieHKy) 

r o ji o t h n: PoMejiBCKan o6ji., npaBHH 6eper ^Henpa y Aep. CTapoAySica, 
ojinroneH, BHH N° 499-2, pnc. 3, 3 , 4 (ceMH c A®yx ctopoh). 

CeMeHa 2.3 — 4. 1x1.0—1.75 mm, npoAOJiroBaTHe, cjierna pacmHpeHHHe b Bepx- 
Hen nojiOBHHe hjih b cepeAHHe, b och H3orHyTHe. BepxyniKa cynceHHaH, ornmyraH, 
MHKponHjmpHaH TpySna cjierna o6oco6jieHa, name y3Kan. OcHOBaHne cynceHHoe 
Ao ocTporo, Ho>KKa y3Kaa. ByropKH noBepxHocTH HeSojiBniHe h KpynHHe, Henpa-* 
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^HjiLHo-OBajibHue h cfmrypHBie, BtrcoKne, aacTo npoAOJiroBaTBie, oSnjiBHBie, Ha 
cnHHKe o6hhho MejiBae, ho 6ojiee peryjiapHBie, HHorAa BMecTo phaob SyropnoB 
cnJiomHHe hjih npepBiBaiomHeca npoAOJiBHBie BajiHKH. Koacypa TOHKaa. Ha nonepea- 
hom cpe3e BepxHHH Kpan HepoBHBiH, SyropKH aanje HOJiyKpyrjiHe, KJieTKH HeSojiB- 
inne, npaMoy ro jibho-kb aAPaTHBie, He oaeHB npaBHjiLHLie, ancjio phaob Ha yaacT- 
Kax 6e3 SyropnoB 2 — 3, ctchkh yTOJinjeHH chjilho, hojiocth HeSojiLmne, nopH 
pSnjiBHBie, pa3HHx HanpaBJieHHH. 

IIo BejiHHHHe onncHBaeMHe ceMeHa HanSojiee 6jih3kh k ceMeHaM L. balticum 
Dorof. H3 ojiHroa;eHa OTpa^Horo KajiHHHHrpaACKOH o6ji. (^opo^eeB, 1974, CTp. 18, 
Ta6ji. 89, 13—19), ho npn6a jiTHHCKHe Kpymaee, mnpe, TOJinje, c 6ojiee tojictoh 
KO>KypoH h 6ojiee rpy6o CKyjiBHTHpoBaHHOH noBepxHocTLio. EojiBmaa aacTB ohh- 
CHBaeMHx ceMHH MejiBae h y>Ke npn6a jithhckhx. Pa3jraaaioTCH bth bhabi h aHa- 
TOMHHeCKH. Y L. baltlCUTYl HHCJIO PHAOB KJieTOK Ha cpe3fc 2 — 5, a CaMH KJieTKH, oco- 
■fieHHO b hh>khhx paAax, y3KHe, cjierKa yrjiOBaTBie, a y onncBiBaeMoro BHAa hhcjio pa- 
#ob KJieTOK MeHLme, caMH KJieTKH Sjraace k H30AHaMeTpHHHBiM. 

Bh a Ha3BaH b aecTB reojiora C. C. MaHBiKHHa, mhoto co^encTBOBaBmero c6opy 
irpeTHHHBix $Jiop b BejiopyccHH. 

Liriodendron kryshtofovichii Dorof. sp. nov. 

(pnc. 2; pnc. 4, 1—9 — cm. BKJienKy) 

T o ji o t h n: ToMCKaa o6ji., npaBBiH 6eper 06 h y c. KnpeeBCKoro, cpe^HHH 
MHon;eHf BHH N° 517-52, pnc. 4, 2. 

CeMeHa 3.4 — 5.9x1.55—3.2 mm, o 6paTHOHHHeBHAHBie, ajuranTHaecKne, oKpyrjio- 
poMSoBHAHHe, hohth npaMBie h corHyTHe. BepxymKa 3aKpyrjieHHaa, MHKponHJiap- 
naa TpySaa KopoTKaa, y mhothx He o6oco6jieHa. OcHOBaHne cyacemioe, ocTpoBaToe 
hjih Tynoe, HO>KKa KopoTKaa, OTorayTaa. CKyjiLHTypa noBepxHocTH rpy6aa, 6y- 
ropKH SojibiHHe h MejiKne, HenpaBHJiBHo-OBajiBHBie hjih <J)HrypHBie, oSnjiBHBie, 
Ha SpioniKe pacnojio>KeHH 6e3 ocoQoro nopa^Ka, Ha cnHHKe b hpoaojibhbix paAax, 
caMH SyropKH 3AecB MejiBae, HHor^a cpacTaioTca b, KopoTKHe hjih ^jiHHHue rpeSHH; 
yaacTKH Me>KAy SyropaaMH paBHOMepHO hokpbitbi HeSoJibinHMH, npoAOJiroBaTBiMH 
aaeHKaMH, pacnojioaceHHBiMH hpoaojibhbimh pa^aMH. Y mhothx, ocoSeHHo y oapyr- 
JIO-pOMSOBHAHHX, IHHpOKHX CeMaH SyropKH oSHJIBHBie, AOBOJIBHO KpynHHe, HO HH3- 
Kne h Aa>Ke Ha cnHHKe pacnojio>KeHBi -6e3 ocoSoro nopaAKa. Koacypa Tomcaa. 
Ha nonepeaHOM cpe3e BepxHHH Kpan HepoBHBiH, 6yropKH nojiyKpyrjme hjih rpn6o- 
BHAHHe, KJieTKH npaMoyrojiBHBie, mHpoKHe h y3KHe, pacnoJiaraioTca b 1 — 2 pa^a, 
b BepxHeM pa^y oSbihho KopoTKne, 4— 6-yrojiBHHe, ctchkh yTOJimeHBi chjibho, 
hojiocth HeSojiBmne, nopH oSnjiBHBie pa3HBix HanpaBJieHHH. 

CeMeHa ototo BHAa Sjraace Bcero k ceMeHaM ojmron;eHOBoro 3anaAHo-CH6HpcKoro 
BHAa L. regulare (Nikit.) Dorof. (Hhkhthh, 1965, CTp. 73, Ta6ji. 11, 1 ; ^opo^eeB, 
1974, CTp. 19, Ta6ji. 91, 1 — 26)..OTAejn>HBie ceMeHa ojinron;eHOBHx h MHon;eHOBBix 
KOJiJieKAHH cxoahbi, ho b n;ejioM 3th bhah pa3JiHaaiOTca. CpeAH ceMHH L. regulare 
MHOrO HeSoJIBIHHX H 'COBCeM MeJIKHX, AO 2 — 3 MM, XOTH BGTpeaaiOTCa H KpynHBie, 
AO 5.7 mm ajihhbi, ho npeoSjiaAaioT npoAOJiroBarae, HHorAa c HanSojiBineH ihhphhoh: 
b cepeAHHe. MHKponnjiapHaa TpySaa y ojinron;eHOBHx ceMHH 6ojiee o6oco6jieHHaa, 
-CKyjiBHTypa noBepxHocTH xoth h pe3Kaa, ho 6ojiee tohkbh: SyropKH Ha SpiomKe 
oSHJiBHBie, KpynHBie. h MejiKne, HHorAa h 3A©cb pacnoJiaraioTca b hpoaojibhhx 
paAax, Ha cnHHKe me SyropKH MejiKne h 6oJiee peAKHe, ho aaenKH pe3Kne. CeMeHa 
H3 onHCHBaeMOH KOJiJieKn;HH b n;ejiOM KpynHee, ao 6 mm ajihhbi, 6oaee ninpoKne, 
CpeAH HHX MHOrO mnpOKOOBajIBHHX, HOHTH POM0OBHAHHX, MHKpOHHJiapHaa Tpy0Ka 
Kppoae h coBceM He o6oco6jieHa, ocHOBaHne Tynoe, CKyjiBHTypa noBepxnocTH rpy- 
6ee, MeHee peryjiapHaa: SyropKH KpynHHe, HHorAa cnJiomHHe, ho HH3Kne h asoko 
Ha cnHHKe pacnoJiaraioTca 6e3 ocoSoro nopaAKa. 

Bha Ha3BaH b aecTB A. H.|KpHmTO(|)OBHaa, 3aMeaaleJiBHoro coBeTcr.^^o najieo- 
6oTaHHKa h Moero yaHTejia# 

JIHTEPATYPA 

Jopo^eeB II. H. (1974). Liriodendron. HcKonaeMtie ABeTKO.BHe pacTeHHH CCCP, 1. 
JJL, HayKa. — HMxaHHAKaa H. H. (1974). Liriodendron. HcKonaeMtie ABeTKOBBie pacTe- 
hhh CCCP, 1, JI., HayKa. ^Hhkhthh II. A. (1965). AKBHTaHCKaa ceMeHHaa $jiopa JIarep- 
jcoro Caga (Tomck). H3g. Tomck. roc. yHHB. — TaxTaflJKHH A. JI.,CaMOHJioBna C. P. 
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(1963). Magnoliaceae. Ochobh naJieoHTOJiornn. rojioceMeHHBie h no kphto ceMeHHHe . M., Toc fc 
Hayn.-TexH. H3A. JiHTepaTypBi no reoji. n oxpaHe Heap. — IUanapeHKO K. K. (1937). Li - 
riodendron — tio JiBnaHHO e flepeBO. Tp. Bot. hhct. AH GCCP. cep. 1,4. — Kirehheimer F. 
(1957). Die Laubgewachse der Braunkohlenzeit. Halle. — Madler K. (1939). Die pliozane 
Flora von Frankfurt am Main. Abh. Senck. Nat. Ges., 446. —Szafer W. (1947). Flora plio- 
censka z KroScienko n/Dunajcem. Krakow. — Reid G. a. E. M. (1915). The Pliocene florae 
of the Dutch-Prussian border. Mededeel. Rijksopsp. Delfstoffen, 6. Gravenhage. 

EoTaHHuecKHn HHCTHTyT noJiyneHo 10 VI 1982^ 

hm. B. JI. KoMapoBa AH CGCP, 

JleHHHrpafl. 


yffH 582.542.1(571.62) 


H. C. IIpoSaTOBa, C. C. XapKeenq 
HOBLIE TAKCOHLI JPOACEAE H3 XAEAPOBCKOPO KPAfl 

N. S. PROBATOVA, S. S, KHARKEVITCH. NEW TAXA OP THE POACEAE PROM THE 

KHABAROVSK REGION 

IIy6jiHKyH)TCH JiaTHHCKne flnamo3H HOBoro rnOpnflHoro poga X Leymotrix, hobhx bhaob Ca- 
lamagrostis ajanensis, C. amurensis, C.Xbadzhalensis, Agrostis sokolovskajae , A . X amurensis 
h noftBU^a Melica nutans ssp. amurensis, a Taione hobbio HOMeHKJiaTypHHe KOM6nHan;HH X Leymot¬ 
rix ajanensis n Calamagrostis latissima . Run 3 TaKCOHOB hphboahtch nncjia xpomocom (2n). C 07 
o6m;aeTcn 0 HaxojK^eHHH Ha TeppnTopnn XaOapoBCKoro Kpan Calamagrostis pavlovii n Elymuz 
fibrosus — BnepBBie flJin coBeTCKoro flaJiBHero BocTOKa, Agrostis tenuis, Alopecurus geniculatus , 
Calamagrostis arctica h Trisetum umbratile — BnepBBie flJin Kpan. 

B pe3yjiLTaTe peBH3HH repSapHoro MaTepnajia no ceM. Poaceae b ^ajiBHeBocToq- 
hom pernoHajiBHOM repQapnn (VLA), H3yqeHHH thhobhx o6pa3n;oB b repSapnn 
BoTaHnnecKoro HHCTHTyTa hm. B. JI. KoMapoBa AH CGCP (LE), a Tarone H3yqeHHH 
hobhx cSopoB OAHoro H 3 aBTopoB (H. G. IIpoSaTOBOH) H3 IlpnaMy prh , npeAnpHHH- 
thx c pejiBio o6pa6oTKH ceM. Poaceae ajih mhopotomhoh KOJiJieKTHBHOH cboakh «Go- 
cyAHCTBie pacTeHHH coBeTcnoro ^ajiBHero BocTOKa» 6 bijih bhubjighh HOBBie Tan- 
cohh, ajih qacra kotopbix HH>Ke nyQjiHKyioTCH onncaHHu. 1 ,IJaHHHe no qncjiaM 
xpomocom aji^hobhx TaKCOHOB nojiyqeHBi h npeAOCTaBJiema: b pacnopjDKeHne aBTo- 
poB A. II. Gokojiobckoh (ynacTBOBaBmen b 3KcneAnn;HH 1981 r. b IIpHaMypBe) r 
KOTOPOH MH BHpa>KaeM HCKpeHHIOIO IipH3HaTeJIBHOCTB. 

1. X Leymotrix Charkev. et Probat. gen. hybr. nov. — Genus inter genera 
Leymus Hochst. et Hystrix Moench intermedia est. Planta plus minusve rhizo- 
matosa. Laminae foliorum planae, nervis supra parum prominentibus. Spicae 
laxae, erectae;,spiculae valde distantes, binae, rarius solitariae. Glumae angustae, 
subsubulatae, 1 —3-nerves, leviter carinatae. Lemmata dense villoso-pilosa. 

T y p u s: X L. ajanensis (V. Vassil.) Charkev. et Probat. comb. nov. — 
Asperella ajanensis V. Vasssil. 1940, Bot. MaT. (JIpHHHrpaA) 8 , 12: 216. — Leymus 
aja/nensis (V. Vassil.) Tzvel. 1972, Hobocth chct. bbicih. pacT. 9 : 59, excl. sym 
(= Leymus interior (Hult.) Tzvel. X Hystrix sibirica (Trautv.) 0. Kuntze). 

ThQpha oTjmqaeTcn ot Leymus interior, c kotopbim oh 6ojiee cxoAeH ra6nTyajiBHO r 

OHeHB pHXJIHMH KOJIOCBHMH C KOJIOCKaMH, oQhUHO paCHOJIO^KeHHBIMH B y3JiaX 

no (1) 2 h Aajieno paccTaBjieHHBiMH APyr ot APyra, nonra mnjioBHAHHMH kojiocko- 
bbimh nemynMH, hjiockhmh h 6e3 BHAaioiAHxcn CBepxy pe6ep njiacraHKaMH jihctbcb^ 
a ot Hystrix sibirica — ryCTo MoxHaTo-BOJiocncTHMH 6e30CTHMH hhjkhimh ABeTKo- 
bhmh nemynMH h 6ojiee pa3BHTHMH kojiockobhmh nemynMH. IIhjibhh^h 4.3— 
4.5 MM AJI. TnOpHA AJIHTejIBHO CymeCTByiOmHH H, B03M0>KH0, naCTHUHO $epTHJIBHBIH. 
OnncaH H3 onpecTHocTeH c. Ahh: «Prope Ajan, leg. Tiling» (thh h h 30 thhbi — LE). 
K HameMy rnSpnAy, no-BHAHMOMy, othochtch TaK>Ke Ha3BaHne Elymasperella 
ambigua Nevski (BopomnjiOB, 1966). 


1 flnarH03Bi hobbix TancoHOB Ha pyccKOM H3BiKe 6yjjyT ony6jiHKOBaHH b OjinntamneelBpeMfli 
b TOMe 1 ynoMHHyTon cboakh. 
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KpoMe KJiacciraecKoro MecTOHaxo>K- 
AeHHH (pnc. 1) 9tot rnSpHA CTaji H3BecTeH 
b nocjieflHee BpeMH Tarone H3 OxoTcnoro 
p-Ha «IIpaBHH npHTOK p. JlyKTyp (loncHee 
p. ypan), H3BeCTHHKOBHH MaCCHB, 20 VIII 
1973, G. XapKeBHH, T. Eyu» (VLA). 
B 3tom MecTe KOJiJieKTopti coSpajin Tamne 
Leymus interior, hto KacaeTCH Hystrix 
sibirica, to xoth 3tot bha, oueHL peA- 
khh Ha TeppHTopnn coBeTCKoro ^ajiLHero 
BocTOKa (G^B), nona He H3BecTeH H3 
OxoTcnoro p-Ha, oh, nan npaBHjio, BCTpe- 
naeTCH Ha H3BecTHHKax (PeBepAaTTo, 1964) 
h, cjieAOBaTejiLHo, BnojiHe MO>KeT 6 htb 
TaM oSHapy^eH. 

CjieAyeT OTMeTHTB, HTO B MeCTOHaXO>K- 
AeHHH, pacnojioH^eHHOM b SaccenHe p. Jlyn- 
Typ h xapaKTepH3yioni;eMCH jionajiLHH- 
MH BHXOAaMH xeMOreHHHX naJie030HCKHX 


Phc. 1. PacnpocTpaHeHne Ha cobgtckom 
HeM BocTOKe Calamagrostis ajanensis ( 1 ), 
C. amurensis (2), Agrostis sokolovskajae ( 3 ), 
Melica nutans ssp. amurensis (4) h MecTOHa- 
xoJKfleHHH rn6pHAOB^— XLeymotrix ajanensis 
(5), CalamagrostisXbadzhalensis (6), AgrostisX 
amurensis (7). 



H3BeCTHHKOB, BHHBJieHa UjeJiaH CBHTa peAKHX KaJIBn;e$HJILHHX BHAOB paCTeHHH 

(XapKeBHH, Byu, 1976), BCTpeuaiomHxcH Ha BBixoAax H3BecTHHKOB b onpecTHocTHX 
c. Ahh AnHO-MancKoro p-Ha. B pe3yjibTaTe AajibHenmeH o6pa6oTKH repSapHoro 
MaTepnajia, co6pamioro b SaccenHe p. JlyKTyp, OKa3ajiocb, hto TaM npoH3pacTaeT 
Tan>Ke peAKHH aji^ C^B Kajii>n;e$Hjn>HHH bha Braya siliquosa Bunge, yna3aHHHH 
AJih oKpecTHOCTen c. Ahh em;e 9. PerejieM h T. Thhehtom (Regel, Tiling, 1859). 

2. Calamagrostis ajanensis Charkev.'et Probat. sp. nov. (sect. Deyeuxia 
(Clar.) Dumort.). — Planta (40)50—110 cm alta, sat dense caespitosa. Culmi sub 
inflorescentia scabri. Laminae foliorum (6) 8—10 mm It. et 12—25 cm lg., lineari- 
lanceolatae, planae, sat rigidae, supra glabrae et leves, glaucescentes. Paniculae 
9—12 cm lg. et 1.3—2 cm It., ovali-oblongae, densae, coarctatae, in parte inferiore 
saepe interruptae. Spiculae (8) 8.5—11 mm lg., parum violascentes. Glumae 
anguste lanceolatae, longe acutatae. Lemmata 5—7 mm lg.; calli pili ^— 1 / 6 
lemmatis longitudine aequalibus,tecta; arista dorsalis, 9.5—12.5 mm lg., geni- 
culato-curvata et lemmatis apicem 4—6 mm superans. Paleae lemmata aequantes 
vel subaequantes. Antherae 2.6—3.1 mm lg. 

T y p u s: «Prov. Chabarovsk, distr. Ajano-Maja, in viciniis pag. Ajan, 11 IX 
1973, S. Charkevicz et T. Butsch» (VLA, isotypus — LE). 

Affinitas. A speciebus proximis C . sugawarae Ohwi et C . monticola V. 
Petrov ex Kom. spiculis et lemmatis multo longioribus et laminis latioribus, 
a C. latissima (Worosch.) Probat. comb. nov. ( C . turczaninowii Litv. ssp. latissima 
Worosch. 1972, Eioji. TjiaBH. 6ot. caAa AH CGGP, 83 : 34) calli pilis multo bre- 
vioribus et antheris brevioribus differt. 

Ot 6jih3khx bhaob C . sugawarae Ofrfri h C. monticola V. Petrov ex Kom. 3tot 

BHA OTJIHUaeTCH OHeHL KpyHHHMH KOJIOCKaMH H HH 5 KHHMH AB6TK0BHMH UemyHMH, 
6ojiee mnpoKHMH n ji acTHHKaMH jiHCTLeB (ot C. monticola oh TaiOKe OTjrauaeTCH h ra- 
SnTyajiLHo). Bha, aHajiorHUHHH C . latissima (Worosch.) Probat., ho hmcioeahh oueHB 
KopoTKHe bojiockh Ha KajiJiyce hhjkhhx abctkobbix uemyH (paBHtie 1 / 4 — 1 / 6 , a He 
1 / 3 ajihhh uemyn) h oTHocHTejibHo MejiKHe hhjilhhkh (y C. korotkyi ssp. latissima 
HHJILHHKH 3.8—4.5 MM RJl.). 

C. ajanensis pacnpocTpaHeH b Ahho-Mbhckom p-He Xa6apoBCKoro Kpan 
(xp. ^HcyrAHcyp: BocTOHHee ropn Tohko, AOJiHHa p. yjraaH, b sepxHeM TeueHHH* 
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KpynHOKaMeHHCTHH CKJIOH, B peAKOCTOHHOM JIHCTBeHHHHHHKe, 10 VIII 1977, 
d. XapneBHu, A. Eo6poB; cpeAHee Teuemie p. TypMaHA>KH — npaBnn npnTOK 
p. Yjilh, 800—1000 m Ha a yp. m., peAKocTOHHHH jincTBeHHHHHHK y BepxHen rpa- 
hhah Jieca, 27 VIII 1973, C. XapneBHu, T. Eyu — VLA), a Tan>Ke Ha boctohhom 
no6epe>Ki>e o. CaxajiHH («IIopoHaHCKHH p-H, 10 km k C ot 03. ^ojiroe, 1933, E. Xo- 
chho h aP-» — VLA). OSnTaeT Ha KaMeHHCTHx yuacTKax h cnajiax cpeAH Jieca 
(hoaoSho ApyrHM BH^aM rpynmj C. korotkyi — C. monticola). K C. ajanensis ot- 
hochtch ynoMHHyTHH H. JIhtbhhobhm (1918) npn onncaHHH hm C. korotkyi 
Litv. o6pa3en; H3 c. Ahh (nojuieKTop H. Tiling), bhaohhhh hbmh (LE), c KOJiocnaMH 
AO 9 MM AJI-. H KOPOTKHMH (AO V 4 A*™5H HHJKHeH ABeTKOBOH uemyn) BOJIOCKaMH 
KajiJiyca. Apeaji C . ajanensis noKa3aH Ha pnc. 1, 1. 

B BepxHeM TeneHHH p. yjrcaH coBMecrao c C. ajanensis coSpaH peAuaHniHH oxot- 
ckhh 3HAeMHK^5ao: ifraga sieversiana Sternb., npoH3pacTaioiAHH b Macce Ha ceBep- 
hhx 3aMmejiHX CKJiOHax h3B6Cthhkobhx tjih6. 

C. ajanensis , bo3mo>khp, CBH3aH b CBoeM hpohcxojkaohhh c KypnjiLCKo-HHOHCKHM 
octpobhhm bhaom C. urelytra Hack. ( C . sesquiflora ssp. urelytra (Hack.) Probat.); 
HaM H3BecTHH o6pa3AH C. urelytra c octpobob flHKHua (apxnnejiar ynmnnip) 
h HTypyn (VLA) c HeoSunHO hihpokhmh, hohth hjiockhmh njiacTHHKaMH jihctlob, 
yKJioHHioni;HecH k C. ajanensis . . , 

3. Calamagrostis amurensis Probat. sp. nov. (sect. Calamagrostis). — Planta 
(65) 70—100 cm alta, rhizomatosa, rarius laxe caespitosa. Culmi sub inflorescen- 
tia plus minusve scabri, (4) 5—6-nodis distantibus, sub nodis breviter et rigide 
pilosi; internodia non raro etiam plus minusve pilosa. Vaginae foliorum inferio- 
rum sat longe et densiuscule pilosae; laminae 4—6 mm It., supra brevissime 
pilosae, vulgo etiam pilis longioribus sparsis tectae, subtus scabrae;. ligulae foli¬ 
orum superiorum (2.3) 4—6.5 mm lg., dorso breviter et dense pilosae; articulatio 
vaginali-laminaris barbata. Panicula 12—17 cm lg., ramulis adscendentibus dense 
aculeolatis. Spiculae (3.2) 3.5—4.3 (4.7) mm lg., virescentes vel parum roseo- 
violaceo tinctae. Glumae apice sat subito, sed longe angustatae, scabrae, secus 
carinam (interdum tota facie) laxe et sat longe pilosae, subaequales (inferior ad 
0.5 mm superiore brevior). Lemmata 2.5—3.2 (3.7) mm lg.; calli pili lemmatis 
aequales vel subaequales; arista dorsalis tenuis recta, infra medium vel prope 
basin lemmatis abiens et apicem suam non superans. Palea lemmatis 1.4—1.5 mm 
brevior. Antherae 1.5—1.8 (2) mm lg. 2n=42, 56. 

Ty pus: «Prov. Ghabarovsk, distr. Uljcza, ripa austro-orientalis lac. Udylj^ 
25 km ad ostium affluentiae Uchta, ad margines silvae lariceto-betuletae, 28 VI 
1981, n° 5935, N. Probatova, A. Sokolovskaja, V. Seledets» (VLA, isotypus — LE). 

ITapaTHHH: XaSapoBCKHH npan, Valucrhe p-H, onp. c. Cojiohah, onymna 
jiHCTBeHHHHHHKa, 28 VI 1978, H. IIpoSaTOBa, 9. PyAHKa; IIphmopckhh npan,, 
TepHencKHH p-H, 18 km k lory ot hoc. TepHen, onp. 03 . EjiaroAaTHoe, 10 VIII 
1979, H. IIpoSaTOBa (VLA). 

Affinitas. A specie proxima C. barbata V. Vassil. articulationi vaginali- 
laminari dense et longe pilosa, vaginis foliorum inferiorum pilosis et laminis 
supra vulgo pilosis differt. 

Bha, BepoHTHO, 6jih3Khh k C. barbata V. Vassil., ot KOToporo xopomo otjih- 
uaeTCH BJiarajiHm;aMH hh>khhx h cpeAHnx JiHCTLeB, cepoBaTMMH ot rycToro onyme- 
hhh, rycTO SopoA^aTo onymeHHHMH BJiarajraiAHO-nJiaCTHHOUHHMH .coujieHeHHHMH,j 
KOpOTKOBOJIOCHCTHMH Me>KAOy3JIHHMH CTeSjieH H HJiaCTHHKaMH JiHCTLeB CBepxy 
c pacceHHHHMH BOJiocKaMH. y Tnna C. barbata (onncaH H3 kukhoh uacra MaraA^H- 
ckoh o6ji.) HaSjiiOAaeTCH jihihl cjiaSoe nopoTKoe onymeHne Ha BJiarajiHmpo-njiacTH- 
hohhhx coujieHeHHHx, h CTeSjieBHe y3jiH eABa 3aMeTHO ncecTKo npmKaTO bojio- 
CHCTtie. B ceBepHOM IIpHMopLe h npnaMypLe (oueHL peAKo TaK>Ke Ha CaxajiHHe) 
H3peAKa BCTpenaiOTCH, no-BHAHMOMy, rnSpHAoreHHHe nonyjiHAHH co cjia6o h pac- 
cenHHo bojiochcthmh BJiaraiiniAaMH b BepxHen hx uacra (xoth 6h y jihctlcb Bere- 
TaTHBHHx noSeroB) h c 6ojiee hjih MeHee bojiochcthmh CBepxy njiacTHHKaMH jihctbcb, 
yKJioHHioiAHecH k C. amurensis . V APyrnx TancoHOB poACTBa C. purpurea BJiara- 
jiHmHo-njiacTHHOHHHe coujieHeHHH rojiHe. 

C. amurensis oSmaeT b aojihhhhx jiHCTBeHHHHHHX, ojiobhx h CMemaHHHX jiecax, 
Ha onymnax h BHpy6Kax. Apeaji ero oxBaTHBaeT npnaMypLe (ripenMymecTBeHHo 
Hnn^Hee) h ceBepHoe UpHMopLe: HanSojiee MHorouncjieHHHe c6opH (LE A VLA) 
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03 yjiMCKoro p-Ha XaSapoBCKoro Kpan h TepHencnoro p-Ha IIpHMopcKoro Kpan 
(pnc. 1,2). 

2n=42: XaSapoBCKnn Kpan, yjiBucKHH p-H, ioro-BOCTouHHH 6eper 03 . y^HJiB 
b 25 km ot ycTLH npoTOKH VxTa, onymKa jincTBeHHnuHO-6epe30Boro Jieca, 28 VI 
1981, JV 2 5935, H. IIpo6aTOBa, A. CoKOJioBCKan, B. Cejieflen; (ran!). 

2n=56: Xa6apoBCKnn Kpan, yjiBucKHH p-H, onp. c. Cojiohij;h,; onymna jincTBea- 
HHHHHKa, 1 VII 1978, N 2 5082, H. IIpoSaTOBa,, 9. Pyn;HKa. 2 

J^jih BOCTOHHOcn6npcKO-ji;ajiLHeBOCTOHH6ro BH^a C. barbata nona H3Becmo jihihb 
OKTonjionflHoe hhcjio xpomocom 2n=56 (CoKOJiOBCKan, IIpoSaTOBa, 1976). 

4. CalamagrostisXbadzhalensis Probat. sp. hybr. nov. (=C. arctica Vasey X 
C. korotkyi Litv.). — Gaespites laxae; vaginae foliorum emortuorum sat nume- 
rosae; laminae supra plus minusve costatae, leviter s6abrae r partim planae. Pa- 
niculae laxae; antherae ad 3.5 mm lg. 

T y p u s: «Prov. Chabarovsk, jugum Badzhal, in fluxu superiore fl. Gerbi, 
ad 1900 m alt., 23 VII 1973, I. Shapoval, E. Bojko (VLA). 

rnSpHji; xapaKTepn3yeTCH phxjihmh ^epHOBHHaMH c jjobojibho MHorouncjieHHHMH 
BJiarajram;aMH OTMepmnx jihctbcb n phxjihmh MeTejraaMH; njiacraHKH HeKOTopnx 
jineTBeB CBepxy 6ojiee hjih MeHee peSpncrae, cjia6o mepoxoBaTHe, uacTmmo hjio- 
GKne; hhjibhhkh ,n;o 3.5 mm ^;ji. IIo-BHflHMOMy, pe^KHH rnSpnji;. Onncan c Ea^ncajiB- 
CKoro xp. (XaSapoBCKHH Kpan) (pnc. 1,6). 

5. Agrostis sokolovskajae Probat. sp. nov. (sect. Agrostis). — Planta 10— 
35 (45) cm alta, sat dense caespitosa. Gulmi geniculate adscendens, basi subre- 
pentes, tenues, laeves. Laminae 1—3 mm It., in innovationibus vegetativis sub- 
■setaceae, in culmis planae, molles, laeviter glaucescentes, scabrae; ligulae foliorum 
superiorum 2—3 (3.2) mm lg. Paniculae (3) 9—17 cm lg., 1 / 3 longitudinis culmi 
aequales, angustae, valde laxae, ramulis adscendentibus tenuibus scabris (ramuli 
inferiores 1 / 4 paniculae longitudine aequantes). Spiculae 1.8—2 mm lg., rubri- 
usculae. Glumae subaequilongae, laeves. Lemmata 1.3—1.5 mm lg.; arista recta, 
prope lemmatis apicem abiens et suum ad 1 mm superans, rarius deficiens. Paleae 
lemmatis duplo breviores. Antherae 0.7—1 mm lg. 2n=28. 

T y p u s: «Prov. Chabarovsk, distr. Uljcza, fl. Amur ripa limoso-glareosa 
contra pag. Nizhnjaja Gavanj, 30 VI 1981 r n° 5947 r N. Probatova, A. Sokolov- 
skaja, V. Seledets» (VLA, isotypi — LE, MHA, MW). 

Affinitas. A specie proxima A. stolonifera L. innovationibus vegetativis 
repentibus nullis, foliorum radicalium laminis angustissimis, paniculis sat magnis 
et laxis, paniculae ramulis longioribus et antheris paulo brevioribus differt. Proba- 
biliter species hybridogena.vA. stolonifera L.XA. trinii Turcz. 

Bxttt Ha3BaH b uecTB H3Becraoro coaeTCKoro SoTaHHKa 0 n;HTOJiora A. II. Go- 
kojiobckoh, BnepBHe ocym;eCTBHBmeH mnpoKoe Kapnoreorpa^nuecKoe H3yueHne 
4>jiopBi coBeTCKoro ^ajiLHero BocTona, a TaK>ne — nepBoe KapnocncTeMarauecKoe 
nccjie^OBaHHe poji;a Agrostis L. 

OranuaeTcn ot 6jin3Koro BH,n;a A. stolonifera L. oTcyTQTBneM 6ecnjio,n;HHx CTe- 
jnoiqHXCH no6eroB, ouent y3KHMH njiacraHKaMH npnKopHeBBix jihctbcb ^ othoch- 
TeJIBHO KpynHHMH H PHXJIHMH MeTeJIKaMH C 6oJiee flJIHHHBIMH BeTOHKaMH, a TaK me 
CpaBHHTejtBHO MejIKHMH nHJIBHHKaMH. B03MOJKHO, HBJIHeTCH CTa6HJIH3HpOBaBIHHMCH 

rnSpn^oM A B Y X TeTpanjioHflHHX bhji;ob — A. stolonifera L. n A. trinii Turcz., 0 , 0 ;- 
Hano rrSnryajiBHo, a Tannce no BHmeynoMHHyTHM npn3HaKaM oh 3HaunTejiBHO otjih- 
naeTCH ot cnoHTaHHHx rnSpHflOB, H3pe,n;Ka oSHapynuiBaeMHX b IIpHMopBe Ha bto- 
Phhhhx MecTOoSnTaHHHx. 

OSnTaeT Ha hh3khx 3ajiHBa6MHX naBOflKaMH HJiHCTo-iqeSHHCTHX h necuaHo- 
rajieuHBix Seperax AMypa. MaccoBHH bh#. H3BecTeH H3 yjiBUCKoro p-na Xa6a- 
poBCKoro Kpan: 6jih3 ceji Eoropo^CKoe, Cojiohijh h Hhjkhhh TaBaHB (pnc. 1, 3 )» 

2n=28: XaSapoBCKnn npan, yjiBucKHH p-H,. HJiOBaTO-rajieuHHH hh3khh 6eper 
AMypa nporaB ceji. Hh^khhh rapaHB, 30 VI 1981, : N 2 5947, H. IIp^oaTOBa, A. Co- 
iKOJioBCKan,; B. Cejie,o;eq (ran!). 


2 Tep6apHHe o6pa3ijH HccjieflOBaHHtix b KapHOJiornvecKOM oTHomeHnn pacTeHHH, KaK h no- 
«CTOHHHHe nipa$HHOBHe npenapaTH H3 kohhhkob kopWkob ($HKca 0 HH b CMecn HaBamma, 
OKpacKa HceJie3HHM reMaTOKcmraHOM no ren^eHratey), coxpaHniOTCH b BnoJioro-noHBeHHOM hh- 
'CTHTyTe AH CCCP (Bjia^HBoCTOKh 


1411 



Mbi CHHTaeM, hto A . sokolovskajae othochtch k CBoeo6pa3HOH rpynne bhaob* 
o6HTaK)m;HX Ha aMypcKnx OTMejinx, Kyjja bxoaht Tanme H3 3jiaKOB Beckmannim 
hirsutiflora (Roshev.) Probat., Glyceria leptorhiza (Maxim.) Kom., Alopecurus 
longiaristatus Maxim., Eragrostis amurensis Probat. (IIpoSaTOBa, CoKOJiOBCKan* 
1981) h em;e n;ejiBiH p*m bhaob H3 ceMencTB Asteraceae, Rosaceae, Juncaceae, Cyper- 
aceae, Caryophyllaceae , Polygonaceae h HeKOTopux Apyrnx (BopomnjiOB, 1968)^ 
ji0KajiH30BaHHBix b SaccenHe AMypa, rAe ohh BCTpeuaioTCH, Kan npaBHJio, Hapa^y 
c poACTBeHHHMH hm mnpoKO pacnpoCTp aHOHHHMH BH^aMH (Beckmannia syzigachne 
(Steud.) Fern., Glyceria triflora (Korsh.) Kom., Alopecurus aequalis Sobol., Erag* 
rostis pilosa (L.) Beauv. h AP-)> xoth, no-BHAHMOMy, He cooSnTaiOT. ^jih A. soko¬ 
lovskajae TaKHM mnpOKO paCnpOCTpaHeHHBIM 6jIH3KOpOACTBeHHBIM BHAOM HBJIHeTCH 
A . stolonifera , xoth cunTaeTcn, hto nocjieAHHH bha Ha G^B — HCKJiiouHTejiBHO 
3aHOCHoro hpohcxohcaghhh. 

6. AgrostisXamurensis Probat. sp. hybr. nov. (=A. scabra Willd.xA. trinii 
Turcz.). — A specie proxima A. scabra paniculis oblongis et antheris longioribus 
(0.6—0.7 mm lg.), a A . trinii laminis foliorum radicalium angustissimis (ad fili- 
formem), paniculis late diffusis, ramulis longissimis et glumis longioribus et acu- 
tioribus, secus carinam grosse aculeolatis differt. Hybrida partim fertilis. 2n=35. 

T y p u s: «Prov. Chabarovsk, distr. Smidoviczi, in viciniis stationis viae 
ferreae Voloczaevka, in schistosis ad pedes collis, 10 IX 1976^ n° 4471, N. Pro- 
batova, V. Seledets» (VLA, isotypus — LE). . 

HacraHHO $epTHJiLHHH rnSpnA. OTjmnaeTCH ot A . scabra , k KOTopoky ymiOHH- 
eTCH raSnTyajiLHO, npoAOJirqBaTBiMH b ouepTaHHH MeTejinaMH h 6ojiee KpynHBiMH 
HHjiLHHKaMH (0.6—0.7 mm A«Ji.)> HHorAa HMeeTCH 3auaTOHHaH octl; ot A. trinii otjih- 

HaeTCH OHeHL y3KHMH (AO HHTeBHAHBIx) HJiaCTHHKaMH npHKOpHeBHX JIHCTLeB, pac- 
KHAHCTHMH MeTeJIKaMH C OUeHB AJIHHHHMH BeTOHKaMH, OCTpHMH H A«JIHHHBIMH 
KOJIOCKOBBIMH UemyHMH C KpyHHHMH mHHHKaMH HO KHJIHM (pHC. 1, 7). 

2n=35: XaSapoBCKHH Kpan, EBpenCKan aBTOHOMHan o6ji., Cmhaobhhckhh p-H, 
oKp. >K.-A. ct. BbJiouaeBKa, y hoaho>kbh cohkh Ha njeSHe, 10 IX 1976, N° 4471, ; 
H. IIpoSaTOBa, B. CejieAen; (ran!). 

7. Melica nutans L. ssp. amurensis Probat. ssp. nov. — AM. nutans L. ssp. 
nutans paniculis magis multispiculatis (13—25 in panicula) et ramulis inferioribus 
3—5.5 cm lg. spiculas 2—4 gerentibus differt. 

T y p u s: «Prov. Chabarovsk, distr. Uljcza, promontorium Auri 9 km infra 
pag. Bulava, ad. fl. Amur ripam rupestrem, ad margines sylvae, 24 VI 1978* 
N. Probatova, E. Rudyka» (VLA, isotypus — LE). 

II a p a t h n: XabapoBCKHH Kpan, yjiBucKHH p-H, loro-BOCTOHHBiH 6 eper 
03. Yabijib b 25 km ot ycTBH npoTOKH YxTa, onymna 6epe3HHKa, 28 VI1981, N° 5929,, 
H. IIpo6aTOBa, A. CoKOJioBCKaH (VLA, LE). 

OranuaeTCH ot THnoBoro noABHAa ssp. nutans , mnpoKO pacnpocTpaHeHHoro 
Ha 6ojiBmen uacra TeppnTopHH^G^B, KHCTeBHAHBiMH MeTejraaMH c othochtcjibho 
MHOrOHHCJieHHBIMH (HO 13 — 25) KOJIOCKaMH, TAe HH>KHHe BeTOHKH OTHOCHTeJIBHO 
AJiHHHBie (3 — 5.5 cm aji») h HecyT no 2 — 4 KOJiocKa, a TaKnce — HepeAKO bojio- 
CHCTBIMH BJiaraJIHHi;HO-nJiaCTHHOHHBIMH COHJieHeHHHMH. O0HTaeT B JIHCTBeHHBIX: 
h CMemaHHBix jiecax no AOJiHHaM pen. PacnpocTpaHeH npenMymecTBeHHO b IIpH- 
aMypne, pence BCTpeuaeTCH b IIpHMopBe h Ha CaxajiHHe (pnc. 1, 4 ). HaSjiiOAaiOTCH 
nepexoAH k ssp. nutans. 

Hnnce hphboahm ‘HOBBie A^HHBie, KacaiomnecH pacnpoCTpaHeHHH Ha TeppHTopnn 
XaSapoBCKoro Kpan 6 bhaob 3jiaKOB, Asa H3 hhx — Calamagrostis pavlovii Roshev. 
h Elymus fibrosus (Schrenk) Tzvel. — hbjihiotch hobbimh A«nm C,D,B. E[HrapyeMBie 
repbapHHe o6pa3n;H xpaHHTCH bo BjiaAHBOCTOKe (VLA). 

Calamagrostis pavlovii Roshev. 9tot KUKHOCH6HpcKo-n;eHTpajiBHoa3HaTCKH& 
bha BnepBBre CTaji H3BecTeH H3 SaccenHa p. AMryHB: 03 . ^(ajiBJKHHCKoe, ejiOBO- 
jinCTBeHHHHHHH Jiec, 24 Vlll 1931, CKoSyHOB (LE, VLA) — pnc. 2, 4 . H. H. L[Be- 
JieB (1976) npeAnojiaraeT rnSpnAHoe nponcxoncAeHHe C. pavlovii: C . obtusata 
Trin. XC. purpurea (Trin.) Trin. lipenMym;e ctb eHH o chShpckhh TaencHBin bha 
C+ obtusata jihhib eABa 3axoAHT b npeAejiH C^B b boctohhoh nacTH CBoero apeajia: 
HaM H3Becrao eAHHCTBeHHoe AocTOBepHoe MecTOHaxon^AeHHe ero b IIpHMopBe 
(«ByxTa TepHefi A ycTBe p. Gaxo63 A 1885^90 t H. A. IJajiBHeBCKHH^ -r LE). Bee 
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2. PacnpocTpaHeHHe Ha cobgtckom ^aJiBHGM Boctokg Cdldmdgrostis drcticd ( 7 ), Trisetunt 
’Umbrdtile (2), Agrostis tenuis (3) h MGCTOHaxoJKflGpnH Cdldmdgrostis pdulouii (4), Elymus fibro- 
1 sus (5) H Alopecurus geniculdtus (6). 


Aobojilho MHoroHHCjieHHBie yKaSaHHH C . obtusata ftjm k»khoh hojiobhhbi CJ\B 
othochtch, KaK mh bhhchhjih,, k C . barbata V. Yassil. 

Elymus fibrosus (Schrenk) Tzvel. BnepBtie coSpaH (b naneCTBe 3 aHOCHoro hjih oah- 
^aBmero H3 KyjifcTypH pacTeHna) b r. KoMCOMOJiLCKe-Ha AMype: oSoanHa ^oporn 
y npHCTaira, 19 VI 1981,, H. IIpo 6 aTOBa, ; A. CoKOJioBCKaa, ; B. CeneAen;. Tnn ape- 
ajia — eBpocnSHpcKHH (pnc. 2,, 5). 

Agrostis tenuis Sibth., 3 aHoCHoe pacTefine $JiopH CftB,; ohji H 3 BecTeH c KaM- 
^aTKH, KypnjifcCKHX octpobob h b ocoSeHHOCTH c CaxannHa, rji;e 3tot bha Bnojrae 
HaTypajiH30BajiCH h cynjecTByeT no KpanHen Mepe c Haaajia Hamero CTOJieraa. 
B nocjieAHee BpeMa oSHapyaceH 6jih3 XaSapoBCKa: EojiLmexexn;HpcKHH 3anoBeA- 
hhk, BepmHHa r. Bojilhioh Xexn;Hp y b KBaApaTe 67, 6 VII 1977, : A. MejiLHHKOBa 
ZpacnpocTpaHeHne A . tenuis Ha C^B noKa3aHO Ha pnc* 2, 3). 

Alopecurus geniculatus L. r Tan me 3aH0CHHH Ha C^B, ho ropa3AO 6o:iee peAKnn 
bha, 6hji H 3 BecTeH c GaxajiHHA,; KypnjiLCKHX octpobob h b IIpHMopcKOM npae 
(y BjiaAHBOCTOKa); b nocneAHee BpeMH coSpaH h b XaSapoBCKOM npae: OSayaHeH- 
CKHH P-H,, HOC. Kyjiwp, 30 VI1981, 9. Eohko, B. CTapaeHKo. HeMHoroancjieHHHe 
Ha C^B MecTOHaxo>KAeHHH A . geniculatus noKa3aHH Ha pnc. 2 ,, 6 . 

Calamagrostis arctica Vasey, no HameMy mhchhio, 3 aMem;aeT b KOHTHHeHTajiLHOH 
^acTH G^B 6 jiH 3 KopoACTBeHHHH SepnHrHHCKHH bha C. sesquiflora (Trin.) Tzvel. < 
nrnpoKO H 3 BecTHHH Ha KaMaaTKe, KoMaHAOpcanx h ceBepHtix KypnJibCKHX oCTpo- 
Bax ( 3 axoAfl^ H ®[ OTnacTH h b CeBepHyio KopaKHio). C. arctica HeAaBHO oSHapyaceH 
hbmh B c6opax A. A. HeaaeBa H3 BepxHeSypenHCKoro p-Ha XaSapoBCKoro Kpaa: 
33 km Ha ioro-BOCTOK ot hoc. Go$hhck, xp. ^ycca-AjiHHL, BOAopa3Aeji JieBBix npn- 
tpkob pen Bypefina h IIpaBaa Eypea, bhc. 1500 m HaA yp. m., ; ropHaa TyHApa, 
10 VII 1978 (pacnpocTpaHenne C. arctica b npeACJiax C,IJB^noKa3aHO Ha pnc. 2 % 1 ). 
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Trisetum umbratile (Kitag.) Kitag., npnHHMaeMHn o6huho b KauecTBe noflBHfla 
mnpoKO pacnpocTpaHeHHoro BHfla T. sibiricum Rupr., 6 biji H3BecTeH Kan jiecHoe 
pacTeHne iora IIpHMopBH (IlBejieB, 1976). Mh ycTaHOBHJin, hto 3tot bha, xapaK- 
TepH3yK)m;HHCfl: o6huho oueHB phxjihmh MeTejrcaMH n OTHOCHTejiLHO bhcoko 3aM- 
KHyTHMH bojiochcthmh BJiarajramaMH jiHCTLeB, BCTpenaeTCH Tan^Ke Ha lore Xa6a- 
poBCKoro npak: EBpencKan aBTOHOMHan o6ji., onp. c. EaScTOBO, cpeflHee TeueHne 
p. BepTonpamnxa, 1978, JI. ToJiBiineBa, a TaK>Ke Ha lonraBix KypnjiBCKnx ocTpoBax 
(KyHamnp h IIInKOTaH), HeMHorouncjieHHHe MecTOHaxo^eHHH — Ha Caxajiime 
(pacnpocTpaHeHne BHfla Ha C^B noKa3aHO Ha pnc. 2, 2). 
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BHO^oro-nonBeHHHH HHCTHTyT noJiyneHO 3 I 1983. 

flaJiBHeBOCTOHHoro HaynHoro flempa AH CCCP, 

BjiaflHBOCTOK. 


yflK 005 : 582.89 (235.211) 


M. F. IlnMeHOB, E. B. Kjiiohkob 

HOBLIK BHA POAA HYALOLAENA (UM BELLI FERAE — 
AJPIOIDEAE) H3 EAftAXHIAHA 

M. G. PIMENOV, E. V. KLUYKOV. A NEW SPECIES OP THE GENUS HYALOLAENA 
((UMBELLIFERAE — APIOIDEAE) PROM BADAKHSCHAN 

B 1969 r. bo BpeMH 3Kcneflnn;HOHHOH noe3flKn b CpeflHioK) A3 hio oflHH H3 aBTopon 
(M. T. IlnMeHOB) coSpaji b flOJiHHe p. ILraflra (onp. noc. IHnnafl) He H3BecTHoe* 
fljm TopHoro Baflaxma^a reo$HJiBHoe pacTeHne H3 ceM. Umbellifevae c yfljiHHeHHBiMH 
MajioBeTBHGTBiMH cjierna yTOJim;eHHBiMH kophhmh. K co^KajieHHio , Hafl3eMHan 
nacTB ero 6njia npeflCTaBJieHa tojibko cyxnMH CTeSjiHMH h yCTaHOBHTB ero Tanco- 
HOMHHeCB?oe HOJIO}KeHHe 6BLJIO HeB03M05KH0. IIOBTOpHO 3TO paCTeHHe 6 bIJIO Co6paHO 
aBTopaMH b 1973 r. ohhtb npnMepHO b tom me coctohhhh. H tojibko cnycTH 12 jieT, ; 
b 1981 r., mbi bhobb coSpajin 3 to pacTeHne c Toro me caMoro MecTa; b tom rofly 
MHorne 30HTHUHBie b CpeflHen A3 hh o6hjibho flBeJiH (uto y 3$eMeponflOB, h b oco- 
SeHHOCTH reo$HTOB, 6HBaeT He KamflBiH rofl) h paccMaTpnBaeMoe pacTeHne 6 bijio 
npeflCTaBJieHO MHorouHCjieHHBiMH reHepaTHBHBiMH 3K3eMnjinpaMH co 3pejn>iMH, 
njioflaMH. Ha pacTeHHHx 6 bijih He tojibko hjioabi, ho Ha hhx xoporno coxpaHHJiHCB 
JIHCTBH 1 H JIHCTOUKH oSepTOK H 06 epT 0 UeK. 9 tO H03B0JIHJI0 UeTKO yCTaHOBHTB HX po- 
flOByio npHHafljie}KHOCTB. CTajio hcho, hto 3to hobbih bha pofla, H3BecTHoro b TaKCo- 
HOMHHecKon jiHTepaType no# Ha3BaHneM Hymenolyma Korov., kotopbih mh, oflHaKO* 
B XOfle KpHTHHeCKOH peBH3HH reO$HJIBHBIX 30HTHHHBIX CpeflHeH A3HH BKJIIOUHJIH 
b cocTaB pofla Hyalolaena Bunge (IlnMeHOB, Kjiiohkob, 1982) KaK caMOCTOHTejiBHyio 
HOflceKitnio Hymenolyma (Korov.) M. Pimen. et Kljuykov ceKitnn Hyalolaena . 

1 HeKOTopoe BpeMH pacTeHHH yflaJiocB BHpaiflHBaTB H3 npnrle3eHHHX H 3 EaflaxmaHa KopHen 
Ha yvacTKe cncTeMaTHKH 30 hthhhhx EoTamraecKoro cafla Mry; 3 to ho3bojihjio TOHHee onncaTB. 
JIHCTBH HOBOrO BHfla. 
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IIonepeHHHH cpe3 nepe3 cepeflHHy 3pejioro MepHKapnHH Hyalolaena melanorrhyza 

1 — B03HyxoHOCHHe nojiocTH, 2 — (J)ji03Ma pe6epm>ix npoBoanmux ny^KOB, 3 — KCHJieMa peSepHHx npoBo- 
nnmnx ny^KOB, 4 — 3K30Kapnnft, 5 — 3HHOKapmiii, 6 — ceMeHHaa oSonoHKa, 7 — Me30Kapnnii, 8 — jiojkSh- 
HOHHHe h KOMHecypajibHHe ceKpeTopHbie KaHaiibijH, 9 — pe6epm>ie ceKpeTopHbie KaHajibijH, 10 — onpeBec- 
HeBmne CKJiepeHXHMHbie KJieTKH co mejieBHjmoii nopucrocTbio, ll — npoBonamufi nynoK (jjymiKyjiyca, 12 — 

' 3HnocnepM. 


K 3toh no,n;ceKn;HH mm oraecjin 3 Ilocjie onncaHHH HOBoro Bn;n;a b no^ceKii;nn< 

Hymenolyma hhcjio bh;o;ob ;n;oCTHraeT 4, a Bcero b po;n;e Hyalolaena 9 bh^ob. 

Hyalolaena melanorrhiza M. Pimen. et Kljuykov sp. nov. — Plantae perennes, 
monocarpicae, glaberrimae, radicibus incrassatis, atratis, elongatis vel subcylin- 
draceis, plerumque integris, collo residuis griseolis petiolormp foliorum emortuo- 
rum dense tecto. Caules solitarii, erecti, 50—80 cm alt., basi ad 5 mm in diam. r 
teretes, in nodis curviusculis, in parte media corymbosam ramosi, umbellis ter- 
minalis. Folia radicalia rosulata, petiolis laminis sesqui-duplo brevioribus; la- 
minis 7—14 cm lg.,, 1.5—2.5 cm It., ambitu lanceolato-linearibus vel linearibus; 
segmentis primariis sessilibus tripinnatisectis in jugis multis (ultra 10) dispositis; 
lobis terminalibus filiformibus, 1—2 mm It., 0.2—0.25 mm in diam., fasciculatis* 
Folia caulina plus minusve distincte simplificata, etiam infima subsessilia, va- 
ginis leviter dilatatis, suprema ad squamulas lanceolatas fuscescentes reducta. 
Umbella involucri phyllis 8—9, lanceolatis, ad 4—5 mm lg., marginibus late 
albo-scariosis; radiis 11—16, ad 4—7 cm lg., paulo inaequilongis, exterioribus 
duplo longioribus. Umbellulae 17—23-florae, involucelli phyllis 7—8, lanceolatis 
vel lineari-lanceolatis, involucri phyllis similibus, ad 3—4 mm lg. Dentes caly- 
cini nulli. Petala alba, apice attenuata et inflexa, exunguiculataf canalibus 
secretoriis solitariis instructis. Fructus atro-brunnei, glabri; carpophoris fere ad 
basin bipartitis. Mericarpia ambitu dorso oblonga, oblanceolata vel linearia^ 
applanata, basin versus angustata, 4—5 mm lg., 1—1.3 mm It.; commisura an-, 
gusta; juga aequalia, teretia, vix prominentia, in partibus distalibus cavitatibus 
aeriferis donata; stylopodia breviconica, 0.3—0.4 mm lg.; stylodia0.6—0.7 mm lg.,, 
dorso reflexa. Exocarpium unistratosum cellulis parvulis. Mesocarpium paren- 
chymatosum, parvicellulare. Vittae valleculares parvulae, numerosae, anastomo- 
santes. Endospermium ventre, planum (fig. 1 — cm. pncyHOK). 

T y p u s: Badachschan, jugum Jazgulem, in valle fluvii Pjandsh, inter pa- 
gum Schipad et fontem Schisgu, in declivi argilloso septentrionali, N° 1004, 30 VII 
1981, M. G. Pimenov, E. V. Kljuykov, Ju. V. Baranova, M. G. Vassiljeva (LE„ 
isotypi - MW, MHW). 

Affinitas. Species nostra H. bupleuroidi (Schrenk) M. Pimen. et Kljuy¬ 
kov similis, sed radicibus atratis plerumque integris, caulibus glaberrimis, foliis 
radicalibus lobis terminalibus filiformibus (non lanceolatis), involucelli phyllis 
minus evolutis lanceolatis (non ovatis), jugis mericarpiorum in partibus distalibus 
cavitatibus aeriferis donatis differt. ' 

OnncHBaeMBin Bn# BecBMa 6jih3ok k BimaM no;n;ceKii;HH Hymenolyma , h b uacT- 
hocth k H. bupleuroides (Schrenk) Kljuykov et M. Pimen., ot KOToporo oh otjih- 
naeTCH HajinuneM nojioCTen b nnCTajiBHBix KOHijax pe6^p MepHKapnneB. IIo 3TOMy 
npn 3 HaKy hobbih be# c6jin>KaeTCH c >KejiTon;BeTKOBBi]\iH BH^aMH ceniiiHH Pseudo - 
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muretia M. Pimen. et Kljuykov, H3 flByx bh^ob KOTopon y H. lipskyi (Korov.) 
M. Pimen. et Kljuykov hojiocth HMeiOTcn bo Bcex peGpax, a y H. transcaspica 
{Korov.) M. Pimen. et Kljuykov — tojibko b flHCTjajibHBix KOHijax KpaeBBix pe6ep. 
Tanoe cxo^ctbo jihhihhh pa3 no^uepKHBaeT po;n;CTBO KoneT^arcKHX bh;o;ob, onncaH- 
hbix b po^ax Scaligeria DC. h Muretia Boiss., HMeHHO c BH^aMH po,n;a Hyalolaena. 

Hobbih btzr nona H3BeCTeH tojibko H3 KjiaccnuecKoro MecTOHaxom^eHHH, r^e 
oh pacTeT Ha MejiKoiqeGHHCTBix 3anaflHBix CKjioHax, oGpaiqeHHBix k p. IlHH^m. 
Bo3mohcho, ero apeaji onameTCH 6ojiee nrapoKHM, h He HCKjiioueHo, hto oh pacTeT 
n Ha npoTHBOHOJio^KHOM Gepery peKH, yme Ha TeppHTopnn A(|)raHHCTaHa. 

JIUTEPATYPA 

II h: m e h o b M. T., K jikh k o b E. B. (1982). KpimpiecKHH aHaJiH3 po^OB Hyalolaena 
H Hymenolyma n 6jih3KHX k hhm TaKcoHOB Umbelliferae—Apioideae . Eot. jk., 67* 7. 

Mockobckhh rocyj^apcTBeHHHH yHHBepcirreT. iIIoJiyseHo 6 X 1982. 
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H. T. JleBHneB 

HOBBIE BHftBI POflA GAGEA ( EILIACBAE) H3 3AIIAAHOrO 

THHB-IHAHfl 

I. G. L E V I G H E V. NEW SPECIES OF THE GENUS GAGEA ( LILIACEAE ) FROM WEST TIAN-SGHAN 

OnncaHH jsfia. hobhx BH^a po.ua Gagea: G . gypsacea H3 3anaflH0H nacTH OepraHCKon flOJiHHti 
m G . davlianidzeae H3 CapH-^eJieKCKoro 3anoBe^HHKa. 

B npe;n;ropBHx MoroJiTay, a 3 aTeM em;e b flByx TouKax 3 ana,n;H 0 H uacTH Oep- 
raHCKOH aojihhbi Gbiji coGpaH rycuHBm jiyn, no mhothm npn 3 HaKaM BecBMa cxop;- 
hbih c Gagea olgae Regel, ho ipeTymnn b OTjmune ot Hero ji;obojibho ho3^;ho. 

G . olgae — oaho h 3 nepBBix pacTeHHH, KOTopoe o>KHBjiHeT cbohmh apKO-useji- 
tbimh n;BeTKaMH jieccoBBie paBHHHBi h npe^ropBH CpeflHen A3 hh. JJjih Hero xapan- 
TepeH 0 CeHHe- 3 HMHHH IJHKJI pa3BHTHH, H03B0JIHK)in;HH B MHrKHe, MaJIOCHe>KHHe 3 HMBL 
3 aBepmaTB CTa^Hio 6yTOHH3an;HH y>ne k HHBapio. 

OGHapynceHne raGnTyajiBHo cxojkhx c G. olgae pacTeHHH, n;BeTyin;HX b o;o;ho 
B peMH c TaKHMH no 3 AHon;BeTyin;HMH BHAaMH po^a Gagea Salisb., Kan G. stipitata 
Merckl. ex Bunge h G. chomutovae (Pasch.) Pasch., 3 acTaBHJio BHHMaTejiBHee npn- 

OMOTpeTBCH -K HX MOp<|)OJiqrHUeCKHM HpH3HaKaM. HaHfleHHBie OTJIHUHH H03B0JIHJIH 
c^ejiaTB 3aKJiioueHHe o npnHa,n;jie;KH 0 CTH bthx pacTeHHH k HOBOMy Bn;n;y G . gypsacea 
Levichev. IIpu 3 tom o 6 Hapy>KHjiacB mrrepecHaH ocoGchhoctb Ghojiothh ijBeTeHHH. 
Ecjih y G. olgae njBeTOHOJKKa He npeKparqaeT pocTa ao nojiHoro C03peBaHHH Kopo- 
Goukh, to y G . gypsacea yfljiHHeHHe n;BeTOHO>KKH npenpamaeTCH c oKOHjiaHneM n;Be- 
TeHHH n;BeTKa, b pe 3 yjiBTaTe uero y G. olgae 3 pejiHe KopoGouKH bbicoko hoahhtbi 
H a ;n;jiHHHEix, route paBHBix n;BeTOHO>KKax, a y KopoGouen G. gypsacea npeTOHonacn 
pa3Hon ajiehbi: KopoTKne y pacKpBiBiHHXCH nepBBiMH n;BeTKOB h fljiHHHBie y 3aBep- 
maBiHHX n;BeTeHHe. OuepeAHocTB pacnpHTHH n;BeTKOB HeTpy^Ho yCTaHOBHTB no Be- 
JIHHHHe H COCTOHHHK) 3peJI0CTH KOpoGoueK. 

OnncBiBaeMBin BE# OTJinuaeTCH h 3 KOJiorneH oGnTaHHH. Bo BGex Tpex Tounax 
cGopa nouBH Gojiee hjih MeHee 3 acojieHH. B ^syx cjiyuanx pacTeHHH coGpaHBi y 06 - 
Ha>neHHH riecTpon;BeTHBix nopo^ (no^HomHe rop OnGejiB h ropH BejiecBiHBiK b Typ- 
KecTaHCKOM xpeGTe), r^e CHJiBHoe 3acojieHne houbbi conpoBo>KAaeTCH BBixo^aMH 
njiacTOB KpHCTajiJiHuecKoro rnnca. 

Gagea gypsacea Levichev sp. nov. — Bulbus 4—7 mm in diam., elongato- 
guttiformis, bulbillo solitario, tunicis fibrillosis, ad superficiem soli continuatis* 
tenuiter coriaceis, griseo-fuscis tectus, radicibus sclerenchymaticis laxe perplexus. 
Bulbillus semiguttiformis, radicibus sclerenchymaticis propriis laxe perplexus,, 
in axilla folii radicalis secundi quotannis enatus, anno sequenti plerumque ger- 
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minans, in statu senili unacum folio radicali secundo interdum nullus. Caulis 4— 
8 cm altus, sectione teres, facie abaxiali latiore, centro vix fistulosus, ramosus, 
inter bulbillum vegetativum et bulbum succedaneum oriundus. Folia radicalia 
duo, inflorescentiam (primum multo superantia), 0.5—1 mm lata, filiformia, 
primum sectione vix canaliculato-quinquangulare lateribus convexiusculis, se¬ 
cundum — canaliculatum, rotundato-triangulare. Folia caulina alterna, inferius 
inflorescentiae medium attingens, ca 1—1.5 mm latum, subulatum, sectione angu- 
losum, superiora decrescentia. Flores in inflorescentia pauciflora dispositi, pedi- 
cellis (fructiferis) inaequilongis, brevissimo floris terminalis primo expandentis 
(0.5—1.5 cm), sequentium longioribus (ad 5 cm longis). Perianthii phylla ad 12 mm 
longa, 1.5—2 mm lata, rotundata, ab interiore flava, ab exteriore viridia, inte- 
riora elliptica, exteriora lanceolata, breviora. Ovarium oblongum, sessile. Capsula 
perianthio subbrevior, oblonga. Semina plana. 

Habitat in declivibus gypsaceis promontoriorum subtiliter argillosis. 

T y p u s: vallis Ferganensis, ad pedem montium Okbel, 40 km secus viam 
Leninabad—Ascht, 1 IV 1981, I. Levichev (LE, isotypus TASH). 

Affinitas. AG. olgae Regel pedicellis abbreviate (floris terminalis primo 
expandentis brevissimo) post anthesin non elongatis, foliis radicalibus longis 
filiformibus* sectione difformibus, necnon tempore florendi tardiore differt. 

JIyKOBnn;a 4—7 mm b AHaM., yAJiHHemio-KanjieBHAHaH, c oahhohhoh JiyKOBnu- 
koh, noKptiTa cepo-SyptiMH, tohkoko>khctbimh, npoAOJinmHHBiMH ao noBepxHoCTH 
nonBBI, MOnaJIHiqHMHCH oGoJIOHKaMH, PBIXJIO OHJieTeHa CKJiepeHXHMHBIMH KOpHHMH. 
JlyKOBHuna nojiyKanjieBH^HaH, pbixjio onjieTeHa co6ctb6hhbimh CKJiepeHXHMHBIMH 
kophhmh, o6pa3yeTCH enmroAHO b na3yxe BToporo npnKopHeBoro jiHCTa, oGbihho 
Ha cjieAyiomHH: roA TporaeTCH b poct, b ceHHJiBHOH CTa^nn jiyKOBHHKa h btopoh npn- 
KopHeBon jihct MoryT OTcyTCTBOBaTB. C/reGejiB 4—8 cm bbic. , Ha cpe3e OKpyrjiBin, 
c Gojiee nmpoKOH aGaKcnajiBHOH ctopohoh h c HeGojiBmoia nojiocTBio b n;eHTpe, BeT- 
bhctbih, bbixoaht Memjsj 3aMem;aK)iii;eH jiyKOBHijeH h BereTaTHBHOH 'jiyKOBHHKOH. 
IIpHKopHeBBix jiHCTBeB 2, npeBBimaioiAHx con;BeTHe (nepBHH — HaMHoro), 0.5— 
1 mm nmp., HHTeBHAHBix, Ha cpe3e: nepBBin — cjiaGoJKejioGnaTO-nHTHyrojiBHBiH co 
CKpyrjieHHBiMH rpaHHMH, btopoh — >Kejio6naTBm, oKpyrjio-TpeyrojiBHHii. OreG- 
JieBBie jihctbh onepe^HBie, hh?khhh AocTiiraeT cepeflHHBi coijBeTHH, okojio 1 — 
1.5 mm nrap., dihjiobhahbih, Ha cpe3e yrjioBaTBin, BepxHne yMeHBmaioiAHecH. 
llBeTKH b HeMHoron;BeTKOBOM con;BeTHH, Ha n;BeTOHO>KKax pa3HOH ji;jihhh; ji;jiHHa 
UBeTOHOJKeK (npn KopoGonnax) 3aBHCHT ot onepeAHOCTn ABeTeHHH, HanGojiee ko- 
poTKan (0.5—1.5 cm) y TepMHHajiBHoro, 3an;BeTaK)in;ero nepBBiM i^Beraa, y nocjie- 
AyioiqHx ^jiHHHee (ao5cm). JIhctohkh OKOJion;BeTHHKa ao 12mm eji., 1.5 — 2 mm mnp., 
3aKpyrjieHHHe, c BHyTpemieH ctopohbi nmjiTBie, CHapy?KH 3ejieHne, BHyTpemrae — 
ojuinuTHuecKHe, Hapy>KHBie — jiaHn;eTHBie h hcckojibko Kopone. 3aBH3B npoAOJi- 
roBaTan, CHflHuan. KopoGonna HeMHoro Kopone oKOJioijBeTHHKa, npoAOJiroBaTan. 
CeMeHa njiocKne (pnc. 1). 

PacTeT Ha MejiK03eMHCTBix 3arnncoBaHHBix CKJiOHax npeAropnH. 

T h n: OepraHCKan AOJiHHa, noAHO?KHe rop OnGejiB, 40-h km Aoporn Jleira- 
naGaA— Ahit, 1 IV 1981, H. JleBnueB (LE, h3othh»TASH). 

Po^ctbo. Ot G. olgae Regel oTjmnaeTCH yKoponemiBiMH n;BeTOHo>KKaMH 
(caMan KopoTKan n;BeTOHO>KKa y 3an;BeTaioH];ero nepBBiM TepMHHajiBHoro ijBeTKa), 
He yfljiHHHK)in;HMHCH nocjie oKOHuaHHH n;BeTeHHH, ajihhhbimh, HirreBHAHBiMH ii pa3- 
HBIMH B CeueHHH HpHKOpHeBBIMH jihctbhmh, a Tannse ho3ahhm IJBeTeHHeM. 

JleTOM 1979 r. b opexoBBix jiecax CapBi-HejieKCKoro 3anoBeAHHKa (BocTonHan 
nacTB HaTKajiBCKoro xpeGTa) Gbijih coGpaHH jiyKOBHijBi pacTeHHH, 3aMeTHO otjih- 
uaBmerocH ot G . pseudoerubescens Pasch. B TeueHne AByx ce30HOB oho KyjiBTHBH- 
pOBaJIOCB B JKHBOH KOJIJieKIJHH aBTOpa, HTO H03BOJIHJIO yGe^HTBCH b bhaoboh ca- 
MOCTOHTeJIBHOCTH CoGpaHHBIX paCTeHHH. OnHCBIBaeMBIH BH# COCTaBJIHeT c G. pseu- 
doerubescens h G. granulosa Turcz. oflHy rpynny poflCTBa, KOTopon xapaKTepHO 
ononCBiBaioiqee pacnojionceHHe jiyKOBnneK no nepn(|)epHH MaTepnHCKon jiyKOBHijBi. 
B oTjinnne ot othx bh^ob G. davlianidzeae Levichev HMeeT HeMHorouncjieHHBie ^y- 
kobhhkh, yMem;aK)in;HecH KopoTKon inyron baojib Gokoboh noBepxHOCTn jiyKOBimBi 
€0 CTOPOHBI CTeGjIH, a TaK>Ke OTJinuaeTCH KpynHBIMH ABeTKaMH C 3aOCTpeHHBIMU 
JienecTKaMH. 


9 BoTaHHHecKHM >«ypHaji, jVs 10, 1983 r. 
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Phc. 1. Gagea gypsacea. 

a — o6mnft bha (n — ypopeHB noHBBi), 6 — JiyKOBHHKa; e—e — nonepeHHbie cpe3bi (e — CTe6jin, s — nepBoro* 
npuKopHeBoro JiHCTa, d — BToporo npwKopHeBoro JiHCTa, e — HHjKHero CTeSjieBoro JiHCTa); otc — 3aBH3t>, ctoji- 
6hk h nbiJibHHKH ( cnpaea — pacKpBiTBifi, cjieea — HepacKpBiTBifi); 3, u — jienecTKH (3 — BHyTpeHHuii, u — Ha- 
py>KHHfi); k — nonepe^HBift cpe3 3aBH3ii; ji — 3pejian KopoSo^Ka; m — bm;q; Ha ceMH cdony, cnpaea jhhpoboii npn- 
HaTOK; n — bhh Ha ceMH -co-ctopohbi wnpoBoro npwHaTKa. 

Gagea davlianidzeae Levichev sp. nov. — Bulbus 6—9 mm in diam., ovoideus, 
bulbillis cinctus, tunicis tenuiter eoriaceis brunnescentifuscis tectus. Bulbilli 
atro-brunnei, pauci, ad dimidium bulbi occupantes, applanato-semiguttiformes, 
basalis reliquis major. Caulis ad 10 cm altus, sectione obtuse triangularis, breviter 
ramosus, inter bulbum succedaneum et bulbillum basalem oriundus. Folium radi- 
cale solitarius, inflorescentiam Superans, 3—5 mm latum, lineare, in calyptram 
3—5 mm longam contractum, sectione plano-canaliculatum. Folia caulina alterna; 
inferium inflorescentiae aequilongum, ad 8 mm latum, lineari-lanceolatum, calyp- 
tratum, sectione lineare, costa ab inferiore prominente, superiora decrescentia. 
Flores in inflorescentia multiflora dispositi, pedicellis longis. Perianthii phylla 
7—20 (23) mm longa, ad 4 mm lata, acuminata, ab interiore flava, ab exte- 
riore viridia, flavo-marginata, lanceolata, interiora subbreviora, sub et post 
anthesin elongata. Ovarium obovoideum, sessile. Capsula perianthio quadruple 
brevior, superne valde dilatata. Semina teretia. 

Habitat sub juglandeti velario in solo subtiliter argilloso humoso. 

T y p u s: pago Parkent 22 III 1981e bulbis ab auctore Junio 1979 in reservato 
Sary-Czelek (Tian-Schan Occidentalis, jugum Czatkalense) lectis enatus, I. Le- 
vichev.(LE). 

Affinitas. A G. pseudoerubescens Pasch. tunicis bulbillisque brunneis,. 
bulbillis paucis (ad dimidium bulbi cingentibus), perianthii phyllis lanceolatis 
longis differt. 
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Phc. 2. Gagea davlianidzeae. 

o — jiynoBHija c jiyKOBHHKaMH (bha CBepxy); ocTajibHue o6o3HaqeHHH Te me, hto h Ha puc. 1. 


Species monographo Gagearum caucasicarum cl. M. T. Davlianidze dedica¬ 
tin'. 

JlyKOBHi^a 6 —9 mm b ^naM., niiAeBHAHaH, c ononcBiBaioiAeH rpynnon JiyKOBnneK, 
nOKpLITan KOpHHHeBO-SypBIMH TOHKOKO>KHCTBIMH oSoJIOHKaMH. JlyKOBHHKH TeMHO- 
KopnHHeBBie, HeMHoroHHCJieHHBie, ononcBiBaiOT He Sojiee hojiobhhbi 0Kpy?KH0CTH 
jiyKOBHn;H, ynjioniieHHO-nojiyKanjieBHAHBie, 6a3ajiBHan KpynHee ocTajiBHBix. Ctc- 
6ejiB ao 10 cm bbic. , Ha cpe3e TynoTpeyrojiBHBin, KopoTKOBeTBHCTBra, bbixoaht 
Me>KAy 3aMeni;aioni;eH jiyKOBHijeH h 6a3ajiBHOH JiyKOBHHKOH. IIpHKopHeBOH jihct 
oahhohhbih, npeBBimaeT coijBeTHe, 3—5 mm map., jihhchhbih, CTHHyT b KOJinanoK 
3—5 mm AJi., Ha cpe3e njiocKO-HsejioGnaTBra. CTeSjieBBie jihctbh onepeAHBie; hhjk- 
hhh paBeH con;BeTHK), ao 8 mm map., JiHHeHHO-jiaHAeTHBra, c KOJinanKOM, Ha cpe3e 
jiHHeHHBin, c BBiCTynaioiAHM CHH3y pe6poM, BepxHne yMeHBmaioiAHecH. I^BeTKH 
B MHOrOABeTKOBOM COABeTHH, Ha AJIHHHBIX ABeTOHO>KKaX. JlHCTOHKH OKOJIOABeTHHKa 

7—20 (23) mm AJi-, AO 4 mm map., 3aocTpeHHBie, c BHyTpeHHen ctopohh nsejiTBie, 
€Hapy>KH 3ejieHBie c nsejiTon KanMon, jiamjeTHBie, BHyTpemrae hcckojibko Kopone, 
BO BpeMH H HOCJie ABeTeHHH yAJIHHHK)H];HeCH. 3aBH3B o6paTHOHHn;eBHAHaH, CHAHHaH. 
KopoGonna b 4.pa3a Kopone OKOJioijBeTHHKa, chjibho pacnrapeHHaH b BepxHen nacTji. 
CeMeHa BajiBKOBaTBie (pnc. 2 ). 

PaCTeT hoa nojioroM opexoBHx JiecoB Ha ryMycnpoBaHHBix MejiK03eMHCTBix non- 
Bax. 

T h n: BBipameH 22 III 1981 b hoc. IlapKeHT H3 jiyKOBHn;, coGpaHHBix aBTopoM 
b nioHe 1979 r. b CapBi-^ejieKCKOM 3anoBeAHHKe (3anaAHBiH THHB-IIIaHB, ^aTKajiB- 
ckhh xpe6eT), H. JleBnneB (LE). 


9* 
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Po;o;ctbo. Ot G. pseudQerubescens Pasch. OTjiiraaeTCH KopinraeBOH OKpacKoir 
oSoJIOHeK H JiyKOBHHeK, HeMHOrOHHCJieHHBIMH JiyKOBHHKaMH, OIIOHCBIBaiOmHMH He 
6ojiee hojiobhhbi OKpynmoCTH jiyKOBHijBi, ;o;jihhhbimh jiamjeTHBiMH jiHCTOHKaMH 
OKOJIOIJBeTHHKa. 

Bn;n; Ha3BaH b neCTB MOHorpa<f)a KaBKa3CKnx npe^CTaBHTejien po,n;a Gagea 

M. T. flaBjinaHH^e. 

HHCTHTyT 6oTaHHKH AH ysGGP, rioJiyneHO 19 I 1982*. 

TamKeHT. 



TOM 68 


BOTAHmECKHtt 7KYPHAJ1 


1983 , JV5 10 


<DJIOPHCTH*IECKHE HAXOAKH 


y#K 582 . 738 ( 47 + 57 ) 


H. r. ApeBinaTHH 

IjATHYRTJS VINEALIS (FABACEAE) — HOBBlH BHft 

flJIfl OJIOPBI CCCP 

I. G. AREVSCHATIAN. LATHYRUS VINEALIS (FAB ACE AE) — A NEW SPECIES FOR THE 

FLORA OF THE USSR 

npHBOflHTCH hobhh flJifl <J)jiop£i GGGP HpaHo-TypaHCKHH BHfl Lathyrus vinealis , coGpaHHEiH 
b Tpex ^jiopncTH^ecKHx panoHax Apmhhckoh GGP. 

Lathyrus vinealis Boiss. et Noe, 1856, in Boiss, Diagn. PL Or., ser 2, 2 : 42 
(ceKu;HH Orobastrum (Taub.) Boiss.) — hobbih win <f)jiopBi CGGP bha (pnc. 1), 
OHHCaHHBIH H3 Ty.piJHH HO cGopaM M. Noe, npOBO^HBIHHMCH HM B HIOHe 1852 r. 
b BHJianeTe 9jia3Hr. 9 tot HpaHo-TypaHCKHH bha ao chx nop 6 biji H3BecTeH no'HeMHo- 
roHHCJieHHBiM 3K3eMnjinpaM H3 ioro-BOCTOHHBix panoHOB Typn;HH, 3anaAHoro HpaHa 
h CeBepnoro Hpana (Davis, Plitmann, 1970). Ilpn H3yneHim HeonpeAejieHHBix 
KOJiJieKipna no poAy Lathyrus L., xpaHHiipixcH b repSapnn HHCTHTyTa GoTaHHKH 
AH ApmCCP (ERE), 0Ka3aji0CB, hto inamnan bha HeoAHOKparao coGnpajicn Ha T.ep- 
pnTopnn pecnySjinKn, rAe oh npon3pacTaeT b EpeBaHCKOM, ,D,apejierH3CKOM n Mer- 
Phhckom (JjiopncTHHecKnx pa^OHax (pnc. 2). Bha npnyponeH k cyxnM, m;e6HHCTBiM 
CKJiOHaM Hn>KHero n cpe^Hero ropHBix hohcob. 

Bjiaro^apn jiio6e3HO npncjiaHHBiM I. G. Hedge n3 KopojjeBCKoro GoTamniecKoro 
caAa b BAHHGypre (E) repGapHHM 3K3eMHjinpaM 3Toro BHAa mbi nojiy^njin B03- 
mo?khoctb cpaBHHTB HamH o6pa3ii;Bi c MaTepnajiOM H3 Typn;Hn n HpaHa, b tom nncjie 
H3 BHJianeTa 9jia3nr. Hamn 3K3eMHjmpBi H3 ApMeHnn He -OTjiHnaioTCH ot 
H3yneHHBix pacTeHnn. 1 

CSopBI H3 pa3HBIX <f)JIOpHCTH^eCKHX paHOHOB peCHyGjIHKH yKa3BIBaiOT Iia 3aKOHO- 
MepHOCTB HaXOAKH 3TOTO BHfla Ha TeppHTOpHH ApMHHCKOH CCP. TaKHM 06pa30M, 
b apean L. vinealis BKjnonaeTCH n K)>KHoe 3aKaBKa3Be, HBjimomeecH ceBepHon rpa- 
HHn;eH ero pacnpocTpaneHnn. 

L. vinealis — opHOJieTHee pacTeime. CTeGejiB tohkhh, 15—40 cm eji., He npH- 
JiaTBin. Hn>KHHe jihctbh c oahoh napon jihCtohkob 5 — 12 mm aji. n 1 mm mnp., octh- 
CTBie, cpe^Hne n BepxHne — H3 A®yx nap jihctohkob 40—90 mm aji., 1 — 5 mm mnp., 
TaK>ne ocTHCTBie, pe>ne ^JinHHOocTHCTBie. Hepemon 3 — 8 mm aji* Hphjihcthhkh 
jiHHeHHO-mnjioBHAHBie, nojiycTpejioBn^HBie, ^jinHHee nepenraa. I^BeTOHOc ao 4cmaji*> 
c CoHJieneHneM, ua3ymHBiH, oahoabgtkobbih, KOHnaeTcn ajihhhoh octbio. IJbgtkh 
A o 13 mm aji., 6jieAHO-po30BBie. HamenKa 6 — 8 mm ; aji., KOJioKOJiBHaTan; 3y6n;Bi ee 
non™ oAHHanoBBie, paBHBi hjih AJiHHHee TpyGKH. EoGbi rojiBie, jinHenHHe, ceTnaTO- 
HepBHBie. CeMeHa ao 10 mTyK, rjiaAKne. 

<PopMon n pa3MepaMn ABynapHHX jihctohkob cpeAHnx n BepxHnx jincTBeB, 
0AH0n;BeTK0BBiMH ABeTOHOcaMH, HMeioin;HMH coHJieHeirae n 3anaHHHBaiomnMHCH 
AJihhhoh ocbk), a TaiOKe rjiaAKHMii ceMeHaMH pe3K0* OTJinnaeTCH ot oahojigthhx bh- 
Aob poAa, npoH3pacTaioin;Hx b K)>khom 3aKaBKa3Be. 

H 3 y h e h h li e o 6 p a 3 a h: Mhkohhckhh p-H, onp. c. KaBymyr, ropa IIIo- 
pyH-AapacBi, 18 VI 1957, 9. raGpnajiHH (EPE 112 865, 112 866);. Mhkohhckhh p-H, 
Ajian3CKoe yin;ejiBe, c. IIIaTBiH, npaBBin Geper p. 9jiernc, io>khbih iagGhhctbih ckjioh, 
18 VI 1957, 9. TaGpHBJiHH, B. Aegthchh (EPE 112 864, 117 785); AGobhhckhh p-H, 
TexapA, BBime MOHacTBipn, 1800 m, 29 V 1967, B. MaHaKHH (EPE 112 863); 
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Phc. 2. PacnpocTpaHeHHe Lathyrus vinealis b Apmhhckoh CCP. 

/ 

MerpnHCKHH p-H, MO>K>KeBejiOBoe peAKOJiecte Mem^y noc. Anre^op h ypon. By- 
raKap, 13 V 1979, 9. raSpnajura (EPE 117 244, 117 245). 

,D,y6jiHKaTBi npnBeffeHHBix o6pa3n;oB xpaHHTCH b repSapnnx EoTaHiroecKoro 
HHCTHTyTa hm. B. JI. KoMapoBa AH CGCP (LE), HHCTHTyTa SoTaHHKH AH TpysCCP 
(TBI), EpHTaHCKoro My3en (BM), 9,o;HH6yprcKoro SoTaHiroecKoro ca,o;a (E), EoTa- 
HH^ecKoro ca;n;a b Kbio (K), JKeHeBCKoro SoTaHiroecKoro ca,n;a (G), yHHBepcHTeTa 
HepycajiHMa (HUJ). 

JIHTEPATYPA 

Boissier E. (1856). Diagnoses plantarum orientalium novarum, ser. 2, 2. — B o i s- 
s i er E. (1872). Flora orientalis, 2. Genevae et Basileae. — Davis P. H., Plitmann U. 
(1970). Lathyrus L. In: D a v i s P. H. Flora of Turkey and the East Aegean Islands, 3. Edin¬ 
burgh. 

HHCTHTyT 6oTaHHKH AH ApmCCP, UojiyneHo 13 IX 1982. 

EpeBaH. 


yflK 582.738(47 + 57) 


A. K. CTaHKeBHH 

LATHYRUS VINEALIS (FA RACE AE) — HOBblR B0fl 

ftJIfl OJIOPBI CCCP 

A. K. STANKEVIGH. LATHYRUS VINEALIS (FABACEAE) — A NEW SPECIES FOR THE 

FLORA OF THE USSR 

BnepBbie flJia $Jiopti CCCP •uphbo.uhtch bh,h Lathyrus vinealis . flaiOTCH ero onncaHHe, apeaji 
H pOflCTBO. 4 

B 1973 r. npn <f)jiopHCTHHecKOM o6cjie;n;oBaHHH AmTapaKCKoro p-Ha Apmhh¬ 
ckoh CCP HaMH 6hji co6paH hobbih ;o;jih <f)jiopBi CCCP bur hhhbi — Lathyrus vinea¬ 
lis Boiss. et Noe. Bo «<Djiope KaBKa3a» (rpoccreaM, 1952), «<Djiope ApMeHHH» 
(TaMaMmHH, 1962) h «<Djiope EpeBaHa» (TaxTa^mHH, Oe^opoB, 1972) oh He yno- 
MHHaeTCH. Bo «Flora of Turkey)) (Davis, Plitmann, 1970) npnBe^eHH MecTOHaxom- 
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fle hhh L. vinealis b ioro-BOCTOUHOH AHaTOJinn (MeconoTaMnn). IIo E. Boissier 
(1872), flaHHBin bhji; BCTpeuaeTCH ein;e b 3ana,a;HOH uac™ Hpana h CeBepHOM UpaHe. 
fto chx nop bha 6biji o6Hapy>KeH b BHHorpaflHHKax, b napymeHHBix MecTooSnTaHHHx, 
Ha napoBBix n 3ajie>KHBix 3eMJinx, b npe^ejiax 900—1300 m Ha# yp. m. Mbi Hainuiii 
nonyjini^HK) L . vinealis Ha aobojibho KpyTOM, cnajiHCTOM CKJiOHe kukhoh 3kcho3h- 
ipm, no jieBOMy 6epery rjiySonoro naHBOHa p. AM6ep.ii; b6jih3h c. AHTopyT. Ha 3tom 
CKJiOHe pacTyT HH3Kne KyCTapHHKOBBie $ opuhiAmygdalusfenzliana (Fritsch) Lipsky, 
CTejiK)in;HHCH Cotoneaster racemiflorus (Desf.) Booth ex Bosse, Pyrus salicifolia Pall.', 
Vicia tenuifolia Roth n a p. Bn r He 6biji Han^eH paHBme, no-BH^HMOMy, BBH^y 
TpyflHOflocTymiocTH MecToo6nTaHHH. TepGapHBie o6pa3u;Bi xpaHHTcn b JleHHH- 
rpa^e (WIR)! 

Hama Haxo^Ka OTpansaeT npanHe ceBepHoe 3axo>K;n;eHHe Bn^a Ha TeppnTopmo 
coBeTCKon ApMeHHH. BBH,o;y Toro, hto L. vinealis BBiHBJien BnepBBie, cunTaeM He* 
oGxo^hmbim npnBecTH no;n;po6Hoe onncaHne Bn^a h yna3aTB po^ctbo. 

Lathyrus vinealis Boiss. et Noe, 1856, inBoiss., Diagn. PL Or., ser. 2,2 : 42; 
Boiss. 1872, FI. Or. 2 : 614; P. H. Davis and Plitmann, 1970, in P. H. Davis, 
FI. Turkey, 3 : 352. 

OftHOJieTHee houth rojioe pacTeHne. CTe6jin npaMOCTonune, rpaHHCTBie, 15 — 
40 CM BBIC. npHJIHCTHHKH ^JIHHHBie, mHJIOBH£HO-JiaHI];eTHBie* C ftJIHHHBIM OCTpOKOHe- 
nneM y oCHOBaHnn. Hn>KHHe jihctbh c o^hoh napon jihctohkob c ocTpneM, Bepxmie 
H3 ^Byx nap jihctohkob, c kopotkhm cjierna 3arHyTBiM ycnnoM; jihctohkh jiHHen- 
HBie, ^jiHHHHe, 40 — 90 mm ^ji. h 1 — 5 mm mnp. IjBeTOHocBi l-n;BeTKOBBie, AJimmee 
jincTOBOH ocn, c ajihhhoh ocbk). I^BeTKH okojio 10mmji;ji. HameuKa rojian, c MHoro- 
nncjieHHHMH HmjmaMH; 3y6n;Bi uameuKH hohth o^HHaKOBon ji;jihhh, y^jinH^HHO- 
jiamjeTHBie, npeBBimaiomne Tpy6ny uameuKH. BemraK rpn3HO-po30BHn, AJinmiee 
namenKH. Ctoji6hk nocTeneHHO KBepxy pacmnpeHHHH, c ji;jihhhhm JinHenHBiM Phjib- 
i^eM. TBiHHHOHHaH Tpy6na koco cpe3aHHan. Eo6 jinHenHO-MeneBn^HBin, cnjnocHy- 
tbih, 30—55 mm aji. n 5 —6 mm mnp., ceTuaTO-HmjiKOBaTBpa, c BBrnmyTBiM h cjierna 
3arHyT£iM hochkom. CeMeHa b nncjie 6— 8, rjia^Kne, c^aBjieHHBie c 6okob, KoptinHe- 
BBie, c uepHBiMH TonKaMn; py6uHKMajieHBKHH, 9JiJiHnTHuecKHH, paBHBin 1 / 10 onpy>K- 
HOCTH CeMeHH. 

OnncaH bh a H3 TypijHH (lOnman ApMeHHH). Tnn Haxo^HTCH b JKeHeBe (G). 

Bjih3khm bhaom HBjineTCH L. sphaericus Retz., ot KOToporo L. vinealis OTJinna- 
eTcn 2-napHBiMH (a He 1-napiTBiMn) jincTouKaMH BepxHnx jihctbcb c kopotkhm (a He 
;o;jihhhbim) ycHKOM, ajihhhbimh ijBeTOHqcaMH, npeBBimaioiipnviH jincTOByio ocb, 6ojiee 
KpynHBiMH 6o6aMH co cjia6o BBrpanseHHBiM ceTuaTBiM >KHJiKOBaHHeM. 

JIHTEPATypi 

.. T p o c c r e h m A. A. (1952). ®Jiopa KaBKa3a, H3fl. 2-e, 5. M.; JI., H3fl. AH CCCP. — 
TaMaMmflH C. T. (1962). Po,n; Lathyrus L. B kh.: <I>Jiopa ApMeHHH, 4. EpeBari, H3fl. 
AH ApMCCP. - TaxTaflffiiiH A. JI., ® e ff o p o b Ah. A. (1972). (pjiopa EpeBaHa. JI., 
Hayna. —Boissier E. (1872). Flora orientalis, 2. Genevae et Basileae. —Davis P. H., 
Plitmann U. (1970). Lathyrus L. In: D a v i s P. H. Flora of Turkey and the East Aegean 
Islands, 3. Edinburgh. 

Bcecoi03HHH HayuHo-HccJieflOBaTeJibCKHH nocTynHJio 25 V 1982. 

HHCTHTyT paCTeHHeBOflCTBa HM. H. H. BaBHJIOBa, 

JleHHHrpafl. 



y£K 581.9 (479.242) 

A. III. M6pariiM0B, B. III. H6parHM0B, F. M. MaMejjoB 
3 BA HOBBIX BHftA ftJIfl OJIOPBI HAXHHEBAHCKOJt ACCP 

A. SH.IBRAGIMO'V, B, SH.IBRAGIM O.V, 6. M.MAMEDOV. TWO NEW SPECIES FOR 
THE** FLORA OF THE NAKHICHEVAN ASSR 

Coo6maeTCH o Haxo^KfleHHH Ha TeppHTopHH HaxHHeBaHCKoii ACCP flByx bh^ob pacTeHHH, 
paHee He H3BecTHtix b 9tom pernoHe. IIpebo^htch KpaTKaa xapaKTepncTHKa hx reorpa$HHecKoro 
pacnpocTpaHeHHH b pernoHe h flaHHtie no hx $HTon;eHOTHHecKOH npnypoHeHHocTH. 

Bo BpeMH reoGoTaHHnecKHX nccjie^OBaHHH 1979—1981 rr. bbihbjighbi RB& hobhx 
BH^ a hjih $jiopBi HaxiraeBaHCKOH ACCP: Aconitum confertiflorum (DC.) Gayer 
(A. anthora L. y. confertiflorum DC.) — 3ana;n;Ho-najieapKTHuecKHH Bn#. Pacnpo- 
CTpaHQH b KpBiMy, Ha KaBKa 3 e, b Boctohhoh h 3ana;n;HOH ChShph, Cpe^Hen A 3 hh h 
b HpaHe. ^jih HaxHHeBaHCKon ACCP paHee He hphbo^hjich («Ojiopa A 3 ep 6 anji;- 
>KaHa», 1953). BnepBBie co 6 paH HaMH 24 VIII 1979 r. Ha rope KeMH-KanCBi, 6 jih 3 
cejieHHH HacnpBa 3 , ypMBic h py^HHKa IlaparaHan OpAySa^CKoro p-Ha. B nocjie- 
^yioin;He toji;bi hobtopho 6 hji oSHapymeH b panoHe rop KapaHjmr-JJapa, Kanyji;- 
/Khk, IIIbix-IOpji;bi h Coior 3 aHre 3 ypcKoro xpe0Ta, Ha BBicoTe 2600—3500 m Ha;n;yp. m. 
MeCTa npoH 3 paCTaHHH — KaMeHHCTBie, KaMeHHCTo-meSHHCTBie h TpaBHHHCTBie 
CKJIOHBI C KpyTH3HOH 45—60°. 

B HH>KHeH nacTH cySajiBHUHCKoro noHca A . confertiflorum OTMeueH b bbicoko- 
TpaBBHX, r;n;e Ha HeKOTopux yuacTKax o6pa3yeT Mejinne miraa hhctbix 3apocjien, 
hx BBicoTa 1.5—2 m. MeCTaMH oh npon3pacTaeT c Heracleum trachyloma Fisch. et 
C. A. Mey., Doronicum macrophyllum Fisch. ex Hornem., Rumex alpinus 'L. h Ap. 
B TpaBocToe HacuHTBiBaeTcn b cpe^HeM ^o 15 bhhob TpaBHHHCTBix pacTeHHH. Hapn;n;y 
c ^oMHiiaHTaMH b coo6in;ecTBe Taione BCTpeuaioTCH Urtica dioica L., Lamium album L. 
Mentha longifolia (L.) L., Senecio othonnae Bieb., Lythrum salicaria L. h ji;p. 

B ajiBHHHCKOM nonce TpaBocTOH n;eH03a c ynacTneM A . confertiflorum HMeex 
BBicoTy 50—60 cm, njiomaflB — ot 10 ^o 35—40 m 2 , npoeKTHBHoe noKpBiTne — 85— 
90%. IIpHBJieKaiOT BHHMaHHe CBoeo6pa3HBie rpynnnpoBKH 3Toro Bn;n;a c Delphinium 
foetidum Lomak., Senecio taraxacifolius (Bieb.) DC. h flpyrnMH Bn^aMH, cpe^H ko- 
TopBix eflHHHHRQ oTMeueHBi Aster elpinus L . 2 RaHunculus caucasicus Bieb., Polygonum 
dlpinum All., Allium Vineale L* 

ypo>KaHHOCTB A . confertiflorum CoCTaBjmeT iia cySajiBrnriicKOM nonce 45—60, 
a b ajiBniiHCKOM — 20—25 u;/ra. 3to paCTeHne conepmHT CHJiBHo;n;eHCTByioiii;He a# o- 
BHTBie ajiKajioH^ti rana aKOHHTHHa, npHMeHneMBie b Me;n;Hii,HHe.. 

Centaurium meyeri (Bunge) Druce ’(C. pulchellum (Sw.) Druce ssp. meyeri 
(Bunge) Tzvel.) — cpe;n;H3eMHOMopcKO-HpaHO-TypaHCKHH bhh. BjiMmanmne MecTO- 
Haxo?K;n;eHHH b ApMeHHH, r;n;e bhh BCTpeuaeTCH b npe^ejiax H^meBaHCKoro, CeBaH- 
CKoro, EpeBaHCKoro h ^apejiernccKoro <f)jiopHCTHueci£HX panoHOB («<Djiopa ApMe- 
hhh>>, 1980). npuBO^HTCH hjih A3ep6aH;ipKaHa, 3aKaBKa3BH, KpHMa h Cpe^Hen A3 hh. 
B HaxHueBaHCKOH ACCP paHee He 6 biji H3BecTeH. IIo MaTepnajiaM rep6apnn Hhcth- 
TyTa GoTaHHKH hm. B. JI. KoMapoBa AH A 3 CCP (BAK) mh ycTaHOBHJiH, hto rq 
HacTOHiu;ero BpeMeHH Ha TeppnTopnn A 3 CCP. h HaxHueBaHCKOH ACCP 3to pacTe- 
Hne HHKeM He HaSjiioHajiocB. BnepBBie mbi coGpaJin pacTeHHH 3Toro Bn;n;a b Haxn- 
ueBaHCKon ACCP 6 VI 1981 b ceBepo-BOCTouHon uacra HjiBHueBCKoro p-Ha Ha ra- 
JieuHHKax p. Apnauan cpe^n chthhkobhx h rpe6eHmnKOBHx 3apocjien Ha chpbix, 
3acojieHHBix necuaHBix MeCTax (npn6jiH3HTejiBH0 b 150—200 m ot ApnauancKoro 
MocTa). C . meyeri HaxoftHjiCH pn^OM c C . pulchellum (Sw.) Druce h pe3KO oTjmuajicn 
ot Hero cbohmh Gcjibimh ijBeTKaMH h oSmen 6jieHHO-3ejieHOH onpacKOH. noBTopH© 
C. meyeri mbi coGpajm 11 VI 1981 no SeperaM HaxnueBaHuaH b6jih3h c. JleHHHaSafl; 
BaSencKoro p-Ha h 25 VI 1981 b oKpecraocTax BOHOxpaHHJiHin;a y 3 yHo 6 a b 7 km 
ot r. HaxnueBaHB Ha Sojiothctbix MeCTax. 3 tot bhh HMeeT jieKapcTBeHHoe 3 HaueHne 
(«ATJiac apeanoB h pecypcoB jieKapcTBeHHBix pacTeHHH CCCP», 1976). 

CoGpaHHBie HaMH repGapHBie o6pa3n;Bi Aconitum confertiflorum h Centaurium 
meyeri xpaHHTCH b repSapHOM $OHHe HaxnueBaHCKoro HayuHoro n;eHTpa 

AH A3CCP, 
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JIHTEPATYPA 


At Jiac apeaJioB h pecypcoB jieKapcTBeHHEix pacTeHHH CCCP. (1976) M., H3fl. Me,n. jiht. — 
ji o p a A3ep6aHflMKaHa. (1953). 4. Eany, H3,n. AH A 3 CCP. — C> ji 0 p a ApMeHHH. (1980). 
7. nofl pefl. A. JI. TaxTajpKHHa. EpeBaH, H3fl. AH ApMCCP. 

HaxHHeBaHCKHii HaynHHH i^eHTp AH A 3 CGP, nocTymuio 24 XI 1981. 

HaxnqeBaHb. 


y%K 581.9 (571.63) 


T. A. Bejian 

HOBME BH3M ftJIfl OJIOPM 

yccypHncKoro saiiobeahhka 

G. A. B E L A J A. NEW SPECIES FOR THE FLORA OF THE USSURIYSK RESERVE 
npHBOffflTCfl 8 HOBBIX flJIfl yCCypHHCKOrO 3anOBe,HHHKa BHflOB COCyflHCTEIX pacTeHHH. 

yccypHHCKHH 3anoBe,o;HHK pacnojio>KeH b .yccypHHCKOM h IIIkotobckom panoHax 
B K)>KHOH HaCTH IIpHMOpCKOrO KpaH (30Ha XBOHHO-DIHpOKOJIHCTBeHHBIX JieCOB) H 

HMeeT njiomaAB 40 432 ra. yccypHHCKan Tanra 3,o;ecB coxpaHHJiacB noHTH b jjeBCTBeH- 

HOM BHAe H 3THM HpHBJieKaJia BHHMaHHe HCCJie^OBaTejieH. 

Ao 1978 r. $jiopa cocy^HCTBix pacTeHHH yccypHHCKoro 3anoBe;n;HHKa Gujia npeA- 
CTaBJieHa b Tpex ochobhbix paGoTax: J\. n. BopoGBeB c coaBTopaMH (1936), 
0. <Dopm (1970), C. C. XapKeBHH (1977). Chhcok cocy^HCTBix pacTeHHH b nepBon 
pa6oTe HacHHTHBaji 565 bhaob. HecKOJiBKO bhaob, He Bome/jnmx b 3Ty CBO^Ky, 
ynoMHHaeTCH b paGoTax H. H. BacnjiBeBa (1938) h 3. H. JlyHHHK (1938). cDopm 
yBejiHHHJia cnncoK pacTeHHH 3arioBe,o;HHKa Ha 70 bhaob. BBime^maH b 1978 r. moho- 
rpa(|)HH «<Djiopa h pacTHTejiBHocTB yccypHHCKoro 3anoBe,o;HHKa» no;n; pe^aKijHeH 
XapKeBHHa cnocoGcTBOBajia yrjiyGjieHHOMy H3yneHHio 3 toh aTajiomioH TeppHTopnn 
K»KHO-yccypHHCKOH Tanra. B 3toh CBO^Ke npoaHajiH3HpoBaHBi BCe HMeiOmneCH 
pa6oTBE-no <f)Jiope 3anoBe,o;HHKa, Ha3BaHHH bh,o;ob npHBejjeHBi b cooTBeTCTBne c cob- 
peMeHHBIM COCTOHHHeM H HOpMaMH CHCTeMBTHKH, ftaH CHHCOK COCy^HCTBEX paCTeHHH, 

HacHHTBiBaiom;HH 825 bhaob. 

B pe3yjiBTaTe GoTaHHHecKHx HCCJie^OBaHHH b 1979—1982 rr. Gbljio BBiHBJieHO 

8 HOBBIX BHftOB paCTeHHH ftJIH <f)JIOpBE VcCypHHCKOrO SaHOBe^HHKa. 1 

Aegopodium henryi Diels. HIkotobckhh p-H, yccypHHCKHH 3anoBe,o;HHK, AOJiHHa 
p. KopHBan na^B, 15 VI 1979, B. JI. Mo’po30B. 

Allium ochotense Prokh. yccypHHCKHH p-H, yccypHHCKHH 3anoBe,o;HHK, bo^o- 
pa3ji;ejiBHBiH xpeGeT KJHona OceTHHCKoro h na,o;H ApTeMOBCKOH, Ha rpamuje 3ano- 
Be^HHKa, CBipoH Ke,o;poBo-m.HpoKOJiHCTBeHHBiH Jiec, 12 V 1982, B. M. KocyxHH. 

Geranium davuricum DC. y ccypHHCKHH p-H, y ccypHHCKHH 3anoBe,o;HHK, Ha 
oGoHHHe Aoporn He^aJieKO ot nuiarGayka N°'l, 15 VIII 1979, T. A. Bejian. 

Heteropappus meyendorffii (Regel et Maack) Kom. HIkotobckhh p-H, yccypHH- 
ckhh 3ano^eji;HHK, ropa 3MeHHan, k»khbih ckjioh, 7 IX 1979, B. JI. Mopo 30 B, 
T. A. Bejian. 

Potentilla argentea L. HIkotobckhh p-H, y ccypHHCKHH 3anoBe,o;HHK, AOJiHHa 
p. CyBopoBKH, 20 VII 1979, B. JI. Mopo30B. 

Thlaspi arvense L. HIkotobckhh p-H, yccypHHCKHH 3anoBe,o;HHK, y Kop,a;oHa 
«AHHKHHa na^B)), Ha oGoHHHe flopora, 9 VII 1981, JI. A. Oe/pnia. 

Turczaninowia fastigiata (Fisch.) DC. HIkotobckhh p-H, yccypHHCKHH 3anoBeM- 
hhk, KycTapHHKOBBie 3apocjiH y Tpaccbi, 15 VIII 1979, T. A. Bejian. 

t(HTHpoBaHHBie BBime o6pa3i];Bi nepe,o;aHBi b TepGapHH TjiaBHoro GoTamraecKoro 
ca,n;a AH CCCP (r. MocKBa). 

B pe3yjiBTaTe H3yneHHH $jiopbi ropbi 3 m6hhoh, pacnojionseHHOH b hoboh nacTH 
3anoBeji;HHKa h OTjiHHaiomeHCH BBixo^aMH KapGoHaTHBix o6Ha>KeHHH, Gbiji onyGjin- 

1 Ha3BaHHa pacTeHHH npitBOffaTca no «CocyflHCTbiM pacTeHnaM CCGP» (HepenaHOB, 1981). 
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KOBaH ciihcok pacTeHHH (BepxojiaT, 1980), kotopbih coAepnmT 83 BHAa. H3 3Toro 
cnncKa <f)jiopa 3anoBeAHHKa nonojnrajiacB oahhm hoblim bhaom: Gastrolychnis brachy- 
petala (Hornem.) Tolm. et Kozhancz. IIocJieAHHH b paGoTe B. II. BepxojiaT npn- 
boahtch hoa Ha3BaimeM Melandrium brachypetalum (Hornem.) Fenzl. CoGpaHHBiH 
BepxojiaT repGapma xpaHHTCH b ^aJiBHeBOCTOHHOM rocyAapcTBeHHOM yHHBepcHTeTe. 

H 3 yKa3amiBix BopoGBeBBiM c coaBTopaMH (1936) bhaob HaMH HanAeH Rumex 
crispus L., HBJIHIOIAHPCH peAKHM $JIOpBI 3anOBeAHHKa: YcCypHHCKHH p-H, 

IlaAB TypoBa, Ha nojiHHe y Aoporn, 11 VII 1979, T. A. Eejian. 06pa3en; nepeAaH 
b TepGapHH TjiaBHoro GoTammecKoro caAa AH CCCP. 

TaKHM oGpa30M, <f)jiopa YccypniacKoro 3anoBeAHHKa nonojiHHJiacB‘ 8 cocyAH- 
CTBIMH paCTeHHHMH H COCTaBJIHeT CeHHaC 833 BHAa. OKOHHaTeJIBHO BHAOBOH COCTaB 
COCyAHCTBIX paCTeHHH He BBIHBJieH. HapHAy c aABeHTHBHBIMH paCTeHHHMH, npOHH- 
KaioiAHMH Ha TeppHTopnio 3anoBeAHHKa u pe3yjiBTaTe aHTponoreHHoro B03AenCTBHH, 
MO?KHO 0>KHAaTB HOHOJIHeHHH CHHCKa aBTOXTOHHBIMH BHAaMH, XapaKTepHBIMH A*^ 
OCHOBHBIX THHOB paCTHTejIBHOCTH 3aHOBeAHHKa. 

Abtop BBipamaeT HCKpeHHioK) GjiaroAapHocTB B. H. BoponrajiOBy 3a homoid;b 
npn onpeAejieHHH repGapnn. 

JIHTEPATYPA X 

BacHJibeB H. H. (1938). JlecHEie accoAHaAHH CynyTHHCKoro 3anoBeAHHKa TopHo- 
Taeamon cTaHAHH. Tp. ropHo-Taeas. ct. flB® AH CCCP, 2, BjiaAHBOcTOK. — B e p x 0 - 
ji a t B. II. (1980). <I>Jiopa H3BecTHHKOBbix oGHaa^eHHii iora IIpHMopbfl. B kh.: EoTaHHqecKne 
HccJieAOBaHHH Ha flaJibHeM BocTone. BjiaAHBOcTOK. — BopoGbeB fl. II., K y p e h- 
A 0 b a T. 9., JI y q h h k 3. H., CaMofijioBa T. B., GKHGHHCKaa A. M. (1936). 
MaTepnaJiBi k <£jiope* 3anoBeAHHKa ropHo-Taeamofi CTaHAHH flB® AH CCCP. Tp. ropHO-Taeac. 
ct. flB® AH CCCP, 1. — JlyiHHK 3. H. (1938). KopMOBHe pacTeHHH loamo-yccypHHCKOH 
TanrH. Tp. ropHo-Taea?. ct. flB OAH CCCP, 2. — ji 0 p a h pacTHTeJibHocTb YccypHH- 
CKoro 3anoBeAHHKa.'(1978). M.. - O o p m 0 . fl. (1970). HoBEie bham AJU£$JiopH CynyTHHCKoro 
3 anoBeAHHKa. Bot. >k., 55, 6. — X a p k e b h q C. C. (1977). <I>Jiopa. B kh.: B poMjien h AP- 
P aCTHTeJlbHEIH H JKHBOTHEIH MHp YccypHHCKOrO 3aHOBeAHHKa. M. — HepenaHOB C. K. 
(1981). CocyAHCTbie pacTeHHH CCCP. JT. , Hayna. 

BHOjioro-noqBeHHbifi hhcthtyt flBHll AH CCCP, IlojiyqeHo 25 V 1982 

BjiaAMBOCTOK. 
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TOM 68 


EOTAHHVECKHfi mVPHAJl 


1983 , M 10 


METOftHKA EOTAHH^ECKHX HCC JIE/JOB AHH fl 

yp,K (018) : 581.9 / 


B. T. HpMHUIKO 

nPHBOP ftJIH HSMEPEHHfl fflHPHHbl 
TOAHHHblX KOJIEIJ AEPEBbEB 

V. T. YARMISHKO. A DEVICE FOR MEASURING GROWTH RINGS IN TREES 

IIpeflJiaraiOTca npocroe npHcnoco6jieHHe ajih noArOTOBKH o6pa3AOB ApeBecHHH k aHajinay 
h npH6op-^eHflpoMeTp, cKOHCTpynpo BaHHtift Ha 6a3e CTepeocKonBraecKoro MHKpocKona M EC-1, 
fljra H3MepeHHH inHpHHBi roflHHHHX KOJieA flepeBbeB. OnncbiBaeTCH MeTo^HKa HccJieflOBaHHH ro- 
flHHHHX KOJieA Ha 3THX HpH6opaX. | 

To^HHHHe KOJiBAa ^epeBteB hbjihiotch Ba^KHUMH SnojiorHHecKHMH HOKa3aTejiHMH 
H n;eHH£IMH HCTOHHHKaMH HH(|)OpMai];HH. IIpaKTHHeCKH npn JIK)6bIX HayHHHX HC- 
cjie^oBaHHHx b jiecHux coo6m;ecTBax HeoSxoAHM aHajiH3 nmpHHbi h hotoahhiioh 

H3MeHHHBOCTH TOAHHHBIX KOJieA. 

BonpocaM H3yneHHH toahhhbix KOJien; ^epeBBeB SoJiBmoe BHHMaHne y^ejineT 
T. T. BnTBHHCKac (1974). Oh CKOHCTpynppBaji Ha ocHOBe MHKpocKona MBG-1 
cnen;HajiBHBiH npn6op. H3Mepeirae nrapHHBi toahhhbix KOJien; 3thm npnSopoM ocy- 
mecTBjineTCH nyreM conocTaBJieHHH MHKpomKajiBi c o6pa3n;oM ApeBecnHBi. HeKOTO- 
poe Heyn;o6cTBo npn pa6oTe c npnGopoM^aKJiiOHa^eTCH b tom, hto OTcneTBi mhkpobhh- 
tob npnxoAHTCH nepeBO^HTB b aGcojiioTHBie MepBi. B JIaTBHHCKOM HayHHO-nccjie^oBa- 
TejiBCKOM HHCTHTyTe jiecoxoaHHCTBeHHBix npoSjieM CKOHCTpynpoBaH npnSop ji;jih 
H3MepeHHH mnpHHBi to^hhhbix KOJien;, kotopbih mo>kho ncnojiB30BaTB KaK ji;jih pa- 
6otbi c o6pa3n;oM b BHAe ApesecHoro crnuia, TaK h npn H3MepeHHH ijhjihhaphkob a pe- 
BecHHBi (BnTBHHCKac, 1974). B 3tom npnSope nocTaBjien ajieKTpoHHBm chcthhk hm- 
nyjiBCOB, $HKCHpyioii];HH Ha mnajiax b ah$Pobom Bbipa>KeHHH A&HHBie H3MepeHHH 
mnpHHBE roAHHHBix KOJien; c tohhoctbio ao +0.01 mm. 

Ajih H3MepeHHH pa3MepoB KJieTOK BHyTpn toahhhhx KOJien; E. A. BaranoB h 
H. A. TepcKOB (1978) C03AaJin ycTaHOBKy, npnHAHn paSoTBi kotopoh 3aKJnonaeTCH 
b npeo6pa30BaHHH paAnajiBHbix pa3MepoB KJieTOK npn aBTOMaTnnecKOM pasHOMep- 
hom nepeMem;eHHH o6pa3n;a noA onTnnecKHM npnn;ejioM MHKpocKona b TpeyrojiBHHe 
HMnyjiBCBi HanpH>KeHHH, perncTpupyeMBie noTeiiAHOMeTpoM Ha AHarpaMMHon JieHTe. 

H3BecTeH TaK>Ke npn6op rjm H3MepeHHH ihhphhbi toahhhbix KOJien;, CKOHCTpyn- 
poBaHHBiH b IIlBen;nn B. BKJiyHAOM. IIpnGop coctoht H3 Tpex ochobhbix nacTen: 
CTepeocKonHHecKopo MHKpocKona, • ajieKTpHHecKoro HMnyjiBConepeAaTonHoro Me- 
xaHH3Ma h cyMMHpyioin;ero ycTponcTBa, $HKCHpyioin;efo nmpnHy H3MepeHHBix ro- 
Ahhhbex KOJien;. 

BoJIBIHOH HHTepeC BBI3BIBaiOT AGHCHTOMeTpHHeCKHe npn6opH, CKOHCTpynpOBaH- 
HBie b jiecHOM n;eHTpe Hancn bo OpaHn;HH (Polge, 1966). G homoiabio tbkhx npn- 
6opOB MOJKHO H3MepHTB He TOJIBKO OTIIOCHTeJIBHyiO HIHpHHy TOAHHHBIX KOJieA, HO 
h onpeAejmTB 30Hy pamieH h no3AHen AP^BecnuBi no ee riJioTiiocTH. 

Bojibhihhctbo 3thx npnGopoB, k co/KaJieHHK), Majio AOCTynHBi ninpoKOMy Kpyry 
HCCJieAOBaTejien. KpoMe toto, ohh b ochobhom CTan;HOHapHBi h HcnojiB3yiOTCH jihhib 
b jiaSopaTopHBix ycjiOBHHx. Ecjih AoSaBHTB k TOMy >Ke, hto bo mhothx cjiynanx (bj>i- 
naAeHne toahhhbix KOJien; hjih hx nacTii, ABOHHbie, a TaK>Ke oneHB y3Kne h HenGHBie 
KOJiBn;a h Ap.) HeoSxoAAM BOopy>KeHHBiH rjia3 HCCJieAOBaTejm, to CTaHOBHTCH BnojiHe 
. nOHHTHOH Heo6xOAHMOCTB COBepmeHCTBOBaHHH MeTOAOB II KOHCTpynpOBaHHH HOBBIX 
npnSopoB AJi^ aHajiH3a roAHnribix KOJieA A^peBbeB npnMeHHTejiBHO k o6T,eKTaM h 
yCJIOBHHM HCCJieAOBaHHH. 
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Phc. 1. IIpHcnoco6jieHHe ajih no^roTOBKH .upeBecHHX o6pa3n;6B k aHajinay. 

B npoijecce H3yHeHHH bjihhhhh aTMOC<f)epHBix 3arpH3HeHHH Ha ApeBecHyio pacTH- 
TeJIBHOCTB MBI CKOHCTpyHpOBaJIH A®a HJ)HCnOCo6jieHHH RJ1R aHaJIH3a rOflHHHBIX 
KOJien; AepeBBeB. 

Ilpn no,a;roTOBKe o6pa3n;oB.ApeBecHHBi (nepHOB), OTo6pamn>ix B03pacTHBiM 6ypa- 
bom k H3MepeHHio, mbi HcnojiB3yeM npocToe npncnocoSjieHHe (pnc. 1) ajih 3a>KHMa 
h nocjieAyiomeH 3anHCTKH o6pa3n;oB. Oho coctoht h 3 njiacraH h bhhtob ajih 3ajKHMa. 
IIpHHniHn paSoTBi Ha 3tom npHcnocoSjieHHH 3akjnoHaeTCH b cjieAyiomeM. Q6pa3en; 
^peBeCHHBi 1 noMem;aeM b na3 2 npncnocoSjieHHH h 3a?KHMaeM njiacraHaMH 3 c no- 
moib;bk) bhhtob 4 tbkhm o6pa30M, hto oh BBiCTynaeT Ha a noBepxHocTBio npnGopa 
Ha 1 — 1.2 MM. 3aTeM 0CTp03aT0HeHHHM HHCTpyMeHTOM (HO>K, 6pHTBa H T. H.) npOH3- 
boahm cpe3 BBiCTynaiomeH nacTH o6pa3n;a. 3ji;ecB yMecTHO no^nepKHyTB, hto BJia>K- 
HBie o6pa3n;Bi APOBecHHBi Jierno h xopomo 3aHHm;aioTCH, cpe3Bi HMeioT poBHyio 6e3 
mepoxoBaToCTen noBepxHocTb c Herao p a3 jihhhmbimh rpaHHijaMH to^hhhbix 
KOJien;. 

Ilpn ^JiHTejiBHOM xpaHeHHH KepHBi TepnioT cboio ecTOCTBeHHyio BJianoiocTB, CTa- 
hobhtch aobojibho TBep^BiMH h noAroTOBKa hx k aHajiH3y HMeeT onpeAejieHHBie CJIOJK- 
hocth, noaTOMy Tanne o6pa3n;Bi nepeA 3anHCTKOH n;ejiecoo6pa3Ho onycTHTB Ha 15 — 
20 mhh b KHHHin;yio BOAy. IIo Mepe noACBixaHHH noAroTOBJiGHHyio noBepxHoCTB 06 - 
pa3n;oB peKOMeAyeTCH CMannBaTB cnHpTOBo-rjran;epHHOBOH CMecBio. 

JJjIH 1 H3MepeHHH DIHpHHBI TOAHHHBIX KOJien; AP^BeCHBIX paCTeHHH MBI CKOHCTpyH- 
poBajin Ha 6a3e CTepebCKOHnnecKoro MHKpocKona MEC-1 cne^najitHBiH npnSop- 
AeHApoMeTp (pnc. 2). Oh coctoht H3 npeAMeraoro c'rojiHKa 1, hhohkh ajih o6pa3n;oB 
(KepHOB) 2 , MHKpOMeTpHHeCKOrO BHHTa 3 , OCHOBaHHH 4 , HOHHyCa 5, ABJIGHHOrO Ha 
100 paBHBix nacTen (napaMeTpn MHKpoMeTpnHecKoro BHHTa h HOHnyca paccHHTaHBi 
TaKHM o6pa30M, HTO OAHO A^OUHe Ha HOHHyC^ COOTBeTCTByeT 0.01 Mlit), pyHKH Bpa- 
m;eHHH Been hoabh>khoh CHCTeMBi 6 , y3jia KpenjieHHH k MHKpocKony 7, mhjijihmgt- 
Poboh mKajiBi 8 . 

MeTOAHKa H3MepeHHH ihhphhbi toahhhbix KOJien; A^peBBeB Ha 3 Tom npn 6 ope co¬ 
ctoht b cjieAyioin;eM. BHanajie hpoh3boahtch coBMem;eHHe mKajiBi MHKpocKona 
c o6pa3n;oM aPbbcchhbi, pacnojio>KeHHBiM b HHeirce 2 hjih BMecTe c npncnocoSjieHHeM 
(pnc. 1) Ha CTOJiHKe 1. Gobmccthb mKajiy MHKpocKona c rpaHHijeH nocjieAHero 
(BHeniHero) roAHHHoro KOjiBn;a, hpoh3boahm otchct Ha HOHnyce 5. 3aTeM pynKon 
6 npHBOAHM b ABH>KeHHe HOHnyc h nepeMem;aeM npeAMeTHBin ctojihk c o6pa3n;oM ao 
coBMemeHHH’MHKpoiHKajibi c rpaHHijeH cjieAyioin;ero KOJiBija hjih ero naCTH (rpaHH- 
n;en Me>KAy paHHen Hno3AHen ApeBecHHon) h hpoh3boahm BToppn otchct. Pa3HHn;a 
b OTcneTax h npeACTaBJineT co 6 oh mnpnHy roAHHHoro KOJiBija hjih hckomoh ero 
nacTH, BBipa>KeHHyK) b MHJijiHMeTpax. KoHCTpyKn;HH npnSopa no3BOjineT npoH3BO- 
Ahtb H3MepeHne ihhphhbi toahhhbix KOJien; c tohhoctbio ao 0.01 mm. npn aHajiH3e 
OTHOCHTeJIBHO y3KHX TOAHHHBIX KOJien; (AO 1 mm) OTCH 6 TBI CHHMaiOTCH TOJIBKO Ha HO- 
Hnyce, a npn mnpHHe hx Sojiee 1 mm peKOMeHAyeTCH nojiB30BaTBCH KaK HOHnycoM 
5, TaK H MHJIJIHMeTpOBOH IHKaJIOH 8. 
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BHmeonncaHHBm npn6op mbi ncnojiB30BajiH ji;jih toMepeHHH nrapnHBi to^hhhbix 
KOJien; Ha o6pa3n;ax b Bn;n;e KepHOB h ApeBecHBix chhjiob, a Taione npn nccjie^oBaHHH 
$H3HOJIOrHHeCKH aKTHBHOH HaCTH KOpHeBBIX CHCTeM H flpyrHX OpraHOB paCTeHHH. 
IIpocTOTa KOHCTpyKn;HH h Haji;e>KHOCTB npnSopoB b paSoTe ho3bojihiot npnMeHHTB 
HX C OflHHaKOBBIM yCHeXOM KaK B JiaGopaTOpHBIX, TaK H B HOJieBBIX yCJIOBHHX. 

JIHTEPATYPA 

EHTBHHCKac T. T. (1974). fleHflpoKJiHMaTnqecKHe nccjieflOBaHHn. JI., rn^poMeTeo- 
H3^aT. — BaraHOB E.A.,TepcKOB H. A. (1978). MccjieflOBaHHH pacnpefleJieHHH KJieTOK 
no pa3MepaM roflnuHHx KOJieij. B kh.: K 3-h Bcec. koh$. no fleHflpoKJinMaTOJi. fleHflpoKJiHMaTH- 
necK. Hccjiefl. b CCCP, 1978. Te3. aokji. ApxaHrejibCK. — P o 1 g e H. (1966). Deux exemples 
d’utilisation des courbes de variation de la densite du bois pour les etudes de physiologie de l’ar- 
bre. Bui. Soc. Bot. France, 114. 

EoTaHHuecKHH HHCTHTyT nojiy i ieHO 18 XII 1982. 
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AJIEKCAHflPA BJIAflHMHPOBHA KYMHHOBA 

E. I. L A P S H I N A, G. G. PAVLOVA. ALEXANDRA VLADIMIROVNA KUMINOVA 

B 1981 r. oTMenajiHCB 70-jieTne AjieKcaH^pti BjiaftHMnpoBHBi Kymhhoboh — 
BeAymero cnGnpcKoro reoGoTaHHKa, npo<f>eccopa, ;n;oKTopa GnojiorHnecKHX HayK, 
3aBe,o;yK)in;eH JiaSopaTopnen reoGoTaHHKH IJeHTpajiBHoro CnGnpcKoro GoTaHnnecKoro 
ca;n;a GO AH CCCP h 45 JieT ee HaynHoia, ne^arornnecKOH h o6m;eCTBeHHOH ^enTejiB- 

HOCTH. 

A. B. po^HJiacB 6 XI 1911 b r. HmaMe TioMeHCKon oGji. b ceMBe cjiy?Kain;ero. 
Cpe^Hee o6pa30BaHne OHa nojiynHJia b r. ToMCKe, b 1929 r. noCTynnjia b Tomckhh 
yHHBepcHTeT, kotophh 3aKOHHHJia b 1934 r. no cnen;najiBH 0 CTn reoGoTamraa. K Go- 
TaHHKe A. B. npHoGnpuiacB paHO. Em;e jjo nocTynjieHHH b ymiBepcHTeT OHa npn- 
HHMajia ynacTne b 3kcne,o;Hi];HHX, npoBo^HMBix no a pykobo^ctbom H3BecTHoro GoTa- 
HHKa CnSupn B. B. PeBep^aTTO. 9th nepBBie 3Kcne;n;Hi];HH HaBcer^a onpe^ejinjin 
HaynHBie HHTepecBi A. B. h Been ee ^ajiBHenmnn >KH3HeHHBiH nyTB. 

B 1931 r. em;e GyAynn CTy^eHTKOH. A. B. b cocTaBe 3Kcne;n;Hi];HOHHoro OTpn^a 
yHHBepcHTeTa caMOCTOHTejiBHO npoBeJia GoTaHnnecKoe H3yneHne ceHonocoB n 
nacTGmn; b panoHax 3aGanKajiBH. 3aTeM nocjieAOBajm o^Ha 3a Apyroia BKcneAHijHH 
y>ne hoa ee py&oboactbom no H3yneHHio pacTHTeJiBHOCTH c ijejiBio BBiHBJieHHH Kop- 
mobbix pecypcoB Ha o. Ojibxoh, b AjmaHCKOM p-He Hkythh, b Hhthhckoh oGji. 
K oKOHnaHHio yHHBepcHTeTa A. B. GBuia KBajm<f)Hi];HpoBaHHHM reoGoTaHHKOM c co- 
JIHAHBIM OnBITOM HOJieBHX paGoT H HaKJIOHHOCTHMH HBITJIHBOrO HCCJie^OBaTeJIH. OHa 
GBuia ocTaBJieHa b acnnpaHType npn Ka<f)eApe reoGoTaHHKH, KOTopon 3aBeAOBaji npo- 
4>eocop B. B. PeBep^aTTO. Ilpoxo^n acnHpaHTCKyip no^roTOBKy, A. B. o^HOBpe- 
MeHHO paGoTajia Ha Ka<f>eApe accncTeHTOM (1935 — 1938 rr.). K 3TOMy BpeMeHH otho- 
chtch h nepBBie nyGjiHKaijHH A. B. b TpyAax ToMCKoro rocyAapcTBemioro yHHBep¬ 
cHTeTa: «OnepK pacTHTeJiBHOCTH Aji^aHCKoro panoHa Hkytckoh ACCP» (1936), 
«CTenn 3aGaHKajiBH h hx MecTO b GoTaHHKo-reorpa<f)HHecKOM panoHHpoBaHHH ^ay- 
Phh» (1938). 9th paGoTBi HcnojiB3yiOT pa3JiHHHBie cneijHajiHCTBi h b HaCTOHm;ee 
BpeMH. 

B 1937 r. A. B. B03rjiaBHJia 3KcneAHn;HK) b L(eHTpajiBHBie CanHBi, rAe H3ynajia 
BHCOKoropHyio pacTHTeJiBHOCTH xpeGTOB MnpcKoro h Apa^aHcnoro, CTenen Ychh- 
ckoh kotjiobhhbi. TeMa KaH^H^aTCKOH A^ccepTaniHH A. B., KOTopyio OHa 3am;HTHJia 
b 1940 r., — pacTHTejiBHOCTB Hhthhckoh oGji. 

B 1938 r. A. B. nepee3?KaeT b HobochGhpck, rAe BeAeT ne^arornnecKyio paGoTy 
B CeJIBCK0X03HHCTBeHH0M HHCTHTyTe, TOHOrpa<f)HHeCKOM TBXHHKyMe H HHCTHTyTe 
HH>KeHepoB reoAe3HH, aapo^oTOCBeMKH h KapTorpa<f)HH, hhtbh KypcBi GoTaHHKH, 
jiyroBeACHHH, reoGoTaHHKH, feoMop$ojiorHH, MeTOAHKia reoGoTaHHnecKnx nccjie- 
iHOBaHHH. B 1944 r. en npncBaHBaeTCH 3BaHne Aon;eHTa. 

C MOMeHTa opraHH3an;HH 3ana,n;Ho-CHGHpcKoro <f)HJiHajia AH CCCP b r. Hoboch- 
GnpcKe (1944 r.) HanmiaeTCH hobbih nepnoA b naynHOH >kh3hh A. B., CBH3aHHBiH 
c pyKOBOftCTBOM JiaGopaTopnen reoGoTaHHKH, co3AaHHoia eio b EnojiorHHecKOM HH¬ 
CTHTyTe (fniJinaJia. 1 C 1960 r. 3Ta jiaGopaTopnn hbxoahtch b cocTaBe IJeHTpajiBHoro 
CnGnpcKoro GoTaHnnecnoro caAa CO AH CCCP. C nepBoro me roAa cymecTBOBaHHH 
JiaGopaTopnn A. B. opraHH3yeT reoGoTaHnnecKne aKcneAnnjnn, h hoa ee pyKOBOfl- 
ctbom HamiHaeTCH njiaHOMepHoe H3yneHHe pacTHTeJiBHOCTH pa3HBix panoHOB Ch- 
Gnpn c mnpoKHM ncnojiB30BaHHeM KapTorpa^nnecKoro MeTo^a. 
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B 1945—1947 rr. A. B. c coTpyuHnnaMn JiaGopaTopnn 3aHHMaeTcn H3yneHHeM 
pacTHTejitHOCTH KeMepoBCKOH oGji., pe3yjiBTaTOM Hero hbhjihcb MOHorpa<f)Hn «Pa- 
CTHTejiBHocTB KeMepoBCKOH o6jiacTH» (1949) n KapTa pacTHTejiBHocTH Been oSjiacTH., 

HanGojiBinyio H3BecTH0CTB A. B. npnHecjin MHorojieTHne nccjie^OBaHHH pacTH- 
TejiBHoro nonpoBa TopHoro Ajrran, CHanajia peKorHoci^npoBOHHBie (1948 r.), a 3a- 
TeM MapmpyTHO-^eTajiBHBie (1950—-1955 rr.). Ha bcio TeppnropHio 3toh oGmnpHon 
ropHOH CTpaHBi 6bijih BnepBBie coeTaBJieHBi reoGoTaHnnecKne KapTBi pa3HBix Macnrra- 
Gob, GojiBman hbctb kotopbix BBinojiHeHa Henocpe^CTBeHHo A. B. ,3a moroByio 
paSoTy «PacTHTejiBHBiH nonpoB Ajrran» b 1959 r. A. B. GBijia npncy?K;n;ena yneHan 
CTeneHB ;n;oKTopa GHOJiQrnnecKnx Hayn. B 1960 r. MOHorpa<f)Hn «P acTHTejiBHBin no- 
KpoB Ajrran» BHmjia b CBeT n CTajia hbctojibhoh khhtoh ;o;jih Bcex, HHTepecyiomHxcH 
npnpO^OH 3TOH ropHon CTpaHBi. \ 

EteyneHne paCTHTejiBHoro nonpoBa A. B. Bcer;n;a CBH3BmaeT c HHTepecaMH Hapo;n;- 
HOrO X03HHCTBa. Ee MHOrOHIjCJieHHBie CTaTBH H HayHHO-npOH3BOJJCTBeHHBie OTHeTBI 
C aHaJIH30M COCTOHHHH eCTeCTBeHHBIX KOPMOBBIX yrO^HH 0TJi;eJlBHBIXX03HHCTBHpaH0- 
hob TopHoro AjiTan n peKOMeHflaijHHMH no nx pan;noHajiBHOMy ncnojiB30'BaHHio n 
yjiyHmeHHio xopomo n3BecTHBi paGoTHnnaM cejiBCKoro xo3nncTBa n HaynHO-nccjie- 
^OBaTejiBCKHX ynpemAeHHn CnGnpH, HMeioT GojiBinyio npaKTnnecKyio ijemioCTB n 
mnpoKO ncnojiB3yioTCH. 

C 1960 no 1975 r. no;n; pyKOBOflCTBOM A. B. n npn HenocpeflCTBemioM ee aKTHB- 
hom ynacTHn paGoTaJia MHoronncjieHHan reoGoTaHnnecKan 3Kcne;n;Hi];HH no H3y- 
neHnio paCTHTejiBHoro nonpoBa Teppnropnn lora KpaCHonpcnoro npan (AjiTae-CanH- 
CKOH ropHOH CHCTeMBI, KaHCKOH H MHHyCHHCKOH KOTJIOBHH). HayHHBie pe3yjiBTaTBi 
3THX HCCJie^OBaHHH OnyGjIHKOBaHBI B KOJIJieKTHBHBIX MOHQrpa<|)HHX «P aCTHTeJIB- 
hoctb npaBoGepe^BH EHHCen» (1971), «P acTHTejiBHBin nonpoB XaKacnn» (1976), 
«npnpoji;HBie ceHOKoCBi n nacTGnra;a XanaccKon A. 0.» (1974) n b AByx TeMaTnnecKHx 
‘cGopHHKax. A. B. HBJineTcn aBTopoM ochokhbix CTaTen n pe^aKTopoM 3thx TpyzjoB. 
IIpaKTHHecKHM bbixo^om HayHHBix HCCjie^OBaHHH cjiynsaT MaTepnajiBi no H3yneHnio 
eCTecTBeHHBix kopmobbix yro^HH n pa3paGoTaHHBie peKOMeH^aninn no nx paijnoHajiB- 
HOMy ncnoJiB30BaHHio n ynymneHnio, nepe;n;aHHBie b 150 xo3hhctb Kpan. 

B nocjieflyionjne roflBi (1976—1981) HHTepeCBi A. B. Gbijih oGpanjeHBi k nsynenino 
paCTHTejiBHoro nonpoBa TyBHHCKon kotjiobhhbi h ee ropHoro oGpaMJieHnn. Pe3yjiB- 
TaTBi 3thx nccjie^oBaHHH oGoGmeHBi Ha mhobojihcthbix KapTax 'pacTnrejiBHocTH H/ 
CTpamnjax KOJiJieKTHBHHx Monorpa^nn «PacTHTejiBHBie cooGnjecTBa TyBBi» (1982) 
H «PaCTHTeJIBHBIH HOKpOB TyBBI», HO^rOTOBJieHHOH K nyGjinKan;HH. 

3a 40 jieT jiaGopaTopnn reoGoTaHHKn, B03rjiaBJineMan A. B., CTaJia o;o;hoh h3 
BeAymHx GoTaHnnecKHX opraHH3an;HH b CnGnpH. B 1967 r. JiaGopaTopnn aKTHBHO 
BKJiiOHHjiacB b npoBefleHne nccjie;n;oBaHHH no Me^yHapo^Hon GnonornnecKon npo- 
rpaMMe (MBII), c 1975 r. npo;n;oji>KaK)TCH paGoTBi no TeMaM Me^yHapo^HOH npo- 
rpaMMBi lOHecKO «HejioBeK n Gnoc(f)epa». 

A. B. KyMHHOBa — TajiaHTjinBBin nccjie^oBaTejiB npnpo^BE c mnpoKon 3py- 
iHnijnen n pa3HOCTopoHHHMH HaynHBiMH HHTepecaMn. IIo HHnnjHaTHBe n npn ynacTnn 
A. B. co3,o;aH repGapnn flHKopacTymen <|>JiopBi CnGnpH, MHoroTBicnnHan KOJUien- 
n;nn KOToporo cocTaBJineT ocHOBy repGapnn IJeHTpajiBHoro CnGnpcnoro GoTaHnne- 
CKoro caji;a. B HacTonra;ee BpeMn OHa MHoro BHHMaHnn y^enneT BonpocaM oxpaHBi 
paCTHTejiBHoro nonpoBa CnGnpH, TecHo yBH3BiBan hx c 3a^aHen pan;HOHajiBHoro hc- 
nOJIB30BaHHH paCTHTeJIBHBIX pecypcoB. 

A. B. — aBTop'Gojiee 100 nenaTHBix paGoT, b kotopbix Hainan OTpa>KeHne pa3- 
jiHHHBie acneKTBi ee HaynHon ji;eHTejiBH0CTH. OHa MHoro BHHMaHnn y^enneT noji;ro- 
TOBKe acnnpaHTOB, BBipaCTHJia GojiBmyio rpynny ycnemHO paGoTaioin;HX reoGoTaHH- 
kob. A. B. MHoro JieT 3aHHManacB n ne^arornnecKon flenTejiBHOCTBio: b nocjie^Hne 
ro,o;Bi (1970—1980) nmajia Kypc GoTaHHKH h 3KOJiornH pacTeHnn b HobochGhpckom 
rocynapcTBeHHOM yHHBepcnTeTe. 

Pa3HooGpa3Ha oGm;ecTBeHHan jjenTejiBHOCTB A. B. KyMHHOBon. C 1948 r. OHa 
HjieH Bcecoio3Horo GoTaHnnecnoro h Bcecoio3Horo reorpa^nnecKoro oGm;ecTB, an- 
thbho paGoTaeT b npe3nji;HyMe HobochGhpckhx oT^enoB. A. B. — HJieH KIICC 
c 1949 r., pnfl JieT H3GnpajiaCB cenpeTapeM napTHHHon opraHH3an;HH BnonornHe- 
CKoro HHCTHTyTa n I(eHTpajiBHoro CnGnpcKoro GoTaHnnecnoro caji;a, pyKOBO^nna 
jieKTopcKon rpynnon, nBJineTcn 3aMecTHTejieM npe,o;ceji;aTejin cnen;HajiH3HpoBan- 
Horo YneHoro CoBeTa no 3ain;HTe ji;oktopckhx ^HCcepTan;HH. 


1432 



A. B. KyMHHOBa MHoro BpeMeHH OTAaeT opraHH3au;HH reoSoTaHHaecKnx Hccjie- 
^oBaHHH Ch6hph h KOopAHHai^HH paSoTLi Hay^HLix ynpe^AeHHH a-roro npo<|)HJiH. 
OHa HJieH o6'Le ) o;HHeHHoro CoBeTa AH CGGP no npo6jieMe «EHOJiornaecKHe ochobbi 
pan;HOHajiBHoro ncnojiB30BaHHH, npeo6pa30BaHHH h oxpaHBi pacTHTejiBHoro Mnpa». 

3acjiyrn A. B. KyMHHOBOH b pa3BHTHH SoTaHHKH b Cn6npH OTMeaeHH npaBH- 
TejiBCTBeHHBiMH Harpa;n;aMH h noaeTHHMH rpaMOTaMH npe3n;n;HyMa AH CCCP, Hobo- 
cuSnpcKoro h TopHO-AjiTaHCKoro oSjihchojikomob h o6komob KELGC ih MHoroaHCr 
jieHHBiMH noom;peHHHMH b npHKa3ax. 

A. B. KyMHHOBa Haxo^HTCH b pacijBeTe TBop^iecKHx B03M0>KH0CTeH h b nojiHyK> 
CHJiy TpyflHTCH b oGjiacTH SoTaHHHecKon HayKH. 3;n;opoBBH, hobbix HHTepecHBix 
9Kcneji;Hi];HH, pa^ocTH b jiioGhmom TpyAe mejiaiOT AjieKcaH^pe BjiaAiiMHpoBHe Bee 
ee MHoroHHCjieHHBie ;n;py3BH h yaeHHKH. 

CnHCOK OnVBJIHKOBAHHBIX PABOT A. B. KYMUHOBOfl 

\ 

1936. OaepK pacTHTeJiBHocTH AjiflaHckoro panoHa HnyTCKon ACCP. Tp. Tomck. roc. yHHB., 
90 : 1—56. 

1938. CTeim 3a6aiiKajiba h hx MecTO B'6oTaHHKO-reorpa(j)HqecKOM pafioHHpoBaHHH flay- 
pan. Tp. Ehoji. hhct. npn Tomck. yHHB., 5 : 87—130. 

1939. flBa hobbix BH^a pacTeHHH H3 Gh6hph. Chctcm. 3an. no MaTepnaJiaM rep6apna npn 
Tomck. yHHB., 1—2 : 1—3. 

1941. CeHOKocHan 6a3a Aji^aHa h nyTH ee pa3BHTHH. Tp. Hoboch6. c.-x. hhct. : 229—237.. 

1942. EoTaHHKO-reorpa$HnecKoe panoHHpoBaHHe Hhthhckoh o6jiacTH. Tp. Haya. koh$. 
no H3yneHHio npoH3BOA. chji Ch6hph, 3. Tomck : 177—201. 

1945. PacTHTe jibhoctb BaeBCKoro panoHa AjiTancKoro Kpaa (KyjiyH^a). B kh.: Te3. aokji. 
koh$. mojioabix yaeHBix. Hoboch6hpck : 32—34. 

1946. AjiBnHHCKan o6jiacTB flenrpaJiBHoro CaHHa (xpe5TBi Mhpckoh h ApaflaHCKHH). I13B. 
3an.-Cn6. $hji. AH CCCP, cep. 6 hoji., 2 : 3—31. 

Jlnna b Ch6hph. Cn6HpcKHe othh, 4 : 133—135. 

P acTHTe jibhoctb KH3bip-Ka3BipcKoro MejKflypenBn. H3b. 3an.-Cn6. $hji. AH CCCP, cep. 
6hoji., 1 : 53—64. 

1947. PacTHTe jibhoctb Hoboch6hpckoh o6jiacTH. B kh.: PacTHTe jibhoctb ii >khbothbih mhp 
Hoboch6. o6ji. Hoboch6hpck : *5 — 11. 

OrenH 6accenHa p. Y c b fleHTpajiBHBix CaaHax. Hbb. 3an.-Cn6. $hji. AH CCCP, cep. 6 hoji., 
2 : 37—46. 

1948. EcTecTBeHHO-'HcTopHnecKoe panoHHpoBaHHe KeMepoBCKOH.o6jiacTH. B kh.: Te3. aokji. 
Ill ceccHH 3an.-Cn6. $hji. AH CCCP. Hoboch6hpck : 16—20. 

0 npnpofle Ky36acca. JIaHAma$TBi KeMepoBCKOH o6jiacTH. JlnnoBHH octpob. H3b. Hoboch5. 
0 Tfl. BrO. Hoboch6hpck : 1—29. 

1949. BeceHHHH (§a3a pa3BHTHH JinnoBoro Jieca b Ky3Hen;KOM AjiaTay. M3 b. 3an.-Cn5. $hji. 
AH CCCP, cep. 6 hoji., 1:11—18. 

P acTHTe jibhoctb KeMepoBCKOH o6jiacTH. Hoboch6hpck, H3fl. 3an.-Cn6. $hji. AH CCCP. 167 c. 

Orenn Ch6hph. Hoboch6hpck, OrH3. 72 c. (CoBMecTHo c E. B. BaHflaKypoBon). 

1951. K coBpeMeHHOMy coctohhhio JinnoBoro Jieca b Ky3nen;K0M AjiaTay. Tp. Tomck. yHHB., 
cep. 6 hoji., 116 : 181—186. 

1953. flHKopacTymne nojie3Hbie pacTeHHH KeMepoBCKOH o6jiacTH. KeMepoBO, 06 ji. H3A. : 

1 — 66 . 

no TopHOMy AjiTaio. BapHayji, AjrrancK. kh. H3a. 184 c. 

nyra pa3BHTHH kopmoboh 6a3H H^HBOTHOBOflCTBa ropHoro AjiTaa. B kh.: MaTepnajm COBem. 
npn Knpr. $hji. AH CCCP no npo6jieMe «Co3flaHHe npoaHon kopmoboh 6a3Bi ajih >khbothoboA' 
cTBa». Te3. aokji. ®pyH3e : 95—101. 

CopHbie h HAOBHTBie pacTeHHH KeMepoBCKOH o6jiacTH. KeMepoBO, Ky36acc : 1—61. 

1956. BucoKoropHaa p acTHTe jibhoctb xpe6Ta Hojiro (CeBepHBiH AjiTan). Tp. Bhoji. hhct. 
3an.-Cn6. $hji. AH CCCP, 2 : 237—257. 

EcTecTBeHHEie KopMOBEie yroflBH TopHO-AjiTancKOH aBTOHOMHOH o6jiacTH. TaM >Ke : 9—69. 

HekoTopue BonpocH npaBHJiBHoro HcnojiB30BaHHH h yjiyaineHHa ceHOKocoB h nacT6Hm Top- 
Horo AjiTaa. TaM >Ke : 135 — 159. 

nacT6nma YcTB-KaHCKoro a&viaKa TopHo-AjiTancKOH aBTOHOMHOH o6jiacTH. TaM me : 
389—397. 

npnpoAHoe MHKpopanoHHpoBaHHe YcTB-KaHCKoro anMana. TaM >Ke : 335—361. 

P acTHTe jibhoctb h KopMOBtie yroAKH ceBepo-3anaAHEix npe^ropHn AjiTan. B kh.: flecHTan 
OTHeTHan HaynHan ceccna 3an.-Cn6. $hji. AH CCCP. Te3. aokji. Hoboch6hpck : 250—253. 

Pe3epBH KopMOBEix yroAHH b TopHOM AjiTae. B kh.: OcBoeHne aejiHHHbix h 3 aJien«HBix 3eMejiK 
b 1954 r. MaTepnaJiH coBemaHna npn AH CCCP no HToraM h nepcneKTHBaM Haya.-Hccji. pa6oT 
b o6jiacTH ocBoeHHa AejiHHHEix 3eMeJiB. M. : 317—321. 

1957. reo6oTaHHaecKoe panoHHpoBaHHe TopHoro AjiTaa. B kh.: floKJi. VII HayaH. koh$., 
nocBameHHOH 40-JieTHio BeJiHKOH Okth6pbckoh coAHaJiHCTHaecKOH peBOJiroipni (Tomck. yHHB.), 
3. Tomck : 93—94. 

Htoth pa6oT no reo6oTaHnaecKOMy KapTHpoBaHHio AjiTaa. B kh.: 06T>eAHHeHHaa HayaHaa 
ceccna Boct.-Ch6. $hji. AH CCCP, Bcecoi03HOH aKafleMHH c.-x. HayK. Te3. aokji. HpayTCK : 
1—3. (CoBMecTHo c E. H. JlanniHHOH).. 
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OcTpoBHtie CTenn Ajrraa. TaM me : 97—98. 

rtyTH pa3BHTHH 6CTGCTB6HHOH -KOpMOBOH 6a3LI B HOBOCH6npCKOH o6jiaCTH. B KH.: Te3. flOKJI. 

XI othgthoh Hayn. ceccHH 3an.-Cn6. $hji. AH CCCP. Hoboch6hpck : 161—164. (CoBMecTHo 
c T. A. BarHHon). 

PacTHTeJibHBiH nonpoB TopHoro Ajrran naK GCTGCTBGHHan KopMOBan 6a3a H^HBOTHOBOflCTBa. 
Tp. Tomck. yHHB., 141 : 30—35. 

Tgjigijkhh pe$yrHyM tpgthhhoh pacTHTGJibHOCTH. H3 b. Boct. $hji. AH CCCP, 2 : 104 — 108. 

1959. Htoth h nepcneKTHBEi reo6oTaHHqecKHX HccJiGflOBaHHH b 3anaflHOH Ch6hph. B kh.: 
MaTepnaJiH I coBein;. reorpa^OB Ch6hph h flajibHGro BocTona. Te 3 . aokji. HpKyTCK : 58 —61. 

0 BbinojiHeHHH njiaHa HccjiGflOBaHHH Ha jiecocTenHOM cTan;HOHape b 3anaflHon Ch6hph. B kh.: 
MaTepnaJiH I cgcchh Hayn. coBeTa no npobjiGMG «EHOJiorHH6CKH6 komujickcbi panoHOB HOBoro 
ocboghhh, hx pan;HOHaJibHOG Hcnojib30BaHne h o6oram;eHHe». M.; JI. : 33 — 35. 

O KJiaccH<J)HKaijHH pacTHTejibHOCTH ropHEix cTpaH Ha npnMepe Ajrran. B kh.: MaTcpnaJiti 
no KJiaccn(|)HKan;HH pacTHTGJibHOCTH YpaJia. Te3. sokji. CBepflJioBCK : 64—67. 

nyra (|opMHpoBaHHH pacTHTejibHoro nonpoBa Ajrran. B kh.: floKJi. h Te3. ^okji. Ha Hayn. 
koh$. «npnpofla h npnpoflHHe pecypcbi AjirancKoro Kpaa». Ehhck : 79—80. 

1960. reo6oTaHHnecKoe KapTnpoBaHHG b pa6oTax no KOMnjiGKCHOMy H3yneHHio kopmoboh 
' 6a3bi b KOJixo3ax. B kh;: KapTorpa$nn pacTHTejibHoro nonpoBa. Te 3 . ^okji. Ha cobgih;. no BonpocaM 
KapTorpa^HH pacTHTGJibHOCTH. M. : 115—117. 

KopMOBan 6a3a ji;jih OBijGBOflCTBa b panoHax TopHoro Ajrran. B kh.: Bonpocbi pa3BHTHn 
3eMJie,nieJiHH h H^HBOTHOBOflCTBa Ha Ajrrac. Tp. Oco6. komhji. 3Kcn. no 3eMjiHM HOBoro c.-x. ocbo¬ 
ghhh. M. : 114—124. 

HeKOTopEie HTorn h nepcneKTHBbi reo6oTaHHnecKon KapTorpa$HH b 3anaflHon Ch6hph. B kh.: 
KapTorpa&HH pacTHTGJibHoro nonpoBa. Te3. aokji. Ha cobgih;. no BonpocaM KapTorpaton pacTH- 
TejibHOCTH. M. : 137 — 139. 

P acTHTeJibHbin nonpoB Ajrran. Hoboch6hpck, H 3 ,n;. CO AH CCCP. 450 c. 
3KOJioro-reorpa$HnecKHn aHaJiH3 $Jiopbi Ajrran. B kh.: Bonpocbi 6oTaHHKH, 3. JI. : 58—62. 

1961. KpaTKHH onepK pacTHTejibHOCTH Hoboch6hpckoh objiacTH. B kh.: P acTHTe jibheig 6 o- 
TaTCTBa Hoboch6hpckoh objiacTH. Hoboch6hpck : 7 — 119. 

CTan;HOHapHbie reo6oTaHHnecKne nccjiGflOBaHHH b 3anaflHofi Ch6hph. B kh.: MaTcpnaJibi 
Ka3ax. koh$. no npo6jieMe «BnoJiorHqecKHe komhjigkcbi panoHOB HOBoro ocboghhh, hx paijHOHaJib- 
Hoe Hciiojib30BaHHe n o6oram;eHHe». M.; JI. : 217 — 231. 

1962. EoTaHHKo-reorpa$HnecKHe HccjiGflOBaHHH b n;6HTpaJibHOH nacTH KpacHonpcKoro Kpan. 
B kh.: MaTepnaJiH II Hayn. coBem;. reorpa^OB Ch6hph h flaJibHcro BocTOKa. Cgkh;. 6noreorpa(|)HH. 
Te3. flOKJi. Bjia^HBOCTOK : 45—47' 

reo6oTaHHnecKoe KapTnpoBaHHG b pa6oTax no KOMnjiGKCKOMy H3yneHHio kopmoboh 6a3ti koji- 
X030B h cobxo30b. B kh.: npHHipinbi h MeTOflbi reo6oT. KapTorpa^. M.; JI. : 131—138. 

P acTHTe JibHbin MHp Ch6hph KaK npoH3BOflHTeJibHaH CHJia h nepcneKTHBBi ero ocBoeHHH. 
H3 b. CO AH CCCP, 10 : 91 — 99. (Cobmgctho c K. A. Co6ojigbckoh). 

1963. AjiTancKo-CanHCKOG Haropbe. B kh.: npnpoflHBie ycjioBHH h gctgctbghheig pecypcn 
CCCP. 3anaffHan Cn6Hpb: M., Hs/i;. AH CCCP : 417—449. 

reo6oTaHHnecKoe panoHHpoBaHHe ioro-BOCTOKa 3anaflH0-CH6HpcK0H hh3mghhocth. Tp. 
LJeHTp. Ch6. 6ot. ca^a, 6 : 35—62. (Cobmgctho c,T. A. BarHHon h E. H. JlamnnHon). 

HGKOTOpEIG BOnpOCEI (^OpMHpOBaHHH COBpGMGHHOrO paCTHTCJIbHOTO HOKpOBa AjITaH. B KH.: 
MaTopnaJibi no hctophh $Jiopbi h pacTHTGJibHOCTH CCCP, 4. M.; JI., H3fl. AH CCCP : 438—461. 

OcHOBHbIG 3aKOHOMGpHOCTH pacnpGflGJIGHHH paCTHTCJIbHOTO HOKpOBa B K)rO-BOCTOHHOH HaCTH 
3ana,n;HO-CH6HpcKOH hh3mghhocth. Tp. LJghtp. Ch6. 6ot. ca^a, 6 : 7 — 34. 

PacTHTGJibHOCTb. B-kh.: 3anaflHan Ch6hpb. M.: 195—229. (Cobmgctho c B. B. P6B6p,n;aTTO 
h JI. H. Co6ojigbbim). 

CyxoflOJibHbiG Jiyra npno6bH. Tp. IJghtp. Ch6. 6ot. ca^a, 6 : 285—305. (Cobmgctho 
C M. n. MHTpO$aHOBOH). 

1964. flojiHHbi I^GHTpaJibHoro AjiTan. B kh.: KapTHHbi npnpoflH HamGH poflHHEi. M., npo- 
CBGmGHHG : 217 — 218. ' 

CPopMHpOBaHHG paCTHTCJIbHOTO HOKpOBa Ha OTBaJiaX flpaTH. H3B. CO AH CCCP, cop. 6hoji.- 
MGfl. HayK, 12, 3 : 91—95. 

r XapaKTGpHEIG HGpTEI paCTHTCJIbHOTO HOKpOBa CGBGpHOH HaCTH KaHCKOH H KpaCHOHpCKOH 
jigcoctghh. B kh.: P acTHTG JibHbin nonpoB KpacHOHpcKoro Kpan, 1. Hoboch6hpck, H3.H. 
CO AH CCCP : 5-22. 

1965. noncHOCTb pacTHTGJibHOCTH 3anaflHoH nacTH Boctohhoto CanHa. B kh.: Pbcthtgjibheih 
nonpoB KpacHonpcKoro Kpan, 2. Hoboch6hpck, H3fl. CO AH CCCP : 5—23. 

1966. CTpyKTypHbiG oco6ghhocth hgphgboh TanrH AjiTancKO-CaHHCKOH TGo6oTaHHHGCKOH 
npoBHHpHH. B kh.: MaTGpnaJibi X MG^yHap. 6 ot. KOHrpGcca. 3flHH6ypr. 

1968. MHBGHTapH3an;HH pacTHTGJibHoro nonpoBa h ynGT npnpoflHHX pacTHTGJibHbix pccyp- 
cob. B kh.: Cobgih;. no BonpocaM H3ynGHHH h ocboghhh pacTHTGJibHbix pGcypcoB CCCP. TG3. 
^okji. Hoboch6hpck : 189—190. 

HGKOTOpbIG Bonpocbi H3yHGHHH paCTHTGJIbHOTO HOKpOBa B CBH3H C pa 60 TaMH HO MGMKflyHapOfl- 
hoh 6HOJIOTHHGCKOH nporpaMMG. H3B. CO AH CCCP, cGp. 6hoji.-mgji;. HayK, 5, 1 : 9 — 13. 

1969. Bonpocbi papnoHaJibHoro. ncnojib 30 BaHHH pacTHTGJibHOCTH pafioHa KpacHonpcKofl 
H CaHHO-IIIyniGHCKOH T3C. B KH.: npHpOflHBIG yCJIOBHH nGpcnGKTHBHBIX paHOHOB OCBOGHHH 

b Ch6hph. Hoboch6hpck, Kh. H3fl. : 65—79. 

ropHbiii AjiTan. 3gmjih Cn6HpcKaH, flaJibHGBOCTOHHan, 2 : 53—55. 

HtOTH H3ynGHHH pacTHTGJibHOCTH AjITaHCKOTO KpaH 3a TOflbl COBGTCKOH BJIBCTH. H3B. AjITaHCK. 

OTfl. TGorp. 06 m;. CCCP, 10 : 3—12. 

The Altac-Sajanskac gGobotanikal district. B kh.: MaTepnaJiH XI MG^yHap. 6ot. koh- 
rpccca. Ch3tji, CUIA : 118. 
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1970. reoftoTaHH^ecKHe uccJienoBaHHH npn H3y c ieHHH npnpoAHbix yc;ioBHH paiiOHa B kh.: 
j]po6.rieMLi KOMnjieKCHoro nsynemm reorpa^nnecKoro paiiona h MeTOAHKa KpaeBeAnecKon 
pa6oTH b niKOJie. HoBOKy3Hei];K : 7—11. 

flpo6Hoe reo6oTaHHqecKoe panomipoBaHHe ropHOTae/KHBix TeppHTOpHM (Ha np.HMepe boc- 
tohhoh nacTH 3anaAHoro Ganna). flonji. Hhct. reorpa(|)HH Gh6hph h JJajibHero Boctokb, 
25:57-61. 

Hcnojn>30BaHHe reo6oTaHHnecKHX KapT npn opraHH3au;ioi kopmoboh 6a3bi nmBOTHOBOACTBa. 
B kh.: KpynHOMacmTa6Hoe KapTnpoBaHHe pacTHTeJibHocTH. Hoboch6hpck : 157—167. 

Jlyra h nacT6Hin;a lora KpacHonpcnoro Kpan. 3eMJin C^npcKan, flaJibHeBOCTOHHan, 1 : 
34-36. 

PacTHTejibHOCTb h pacTHTejibHBie pecypcbi IIIymeHCKoro pafioHa KpacHonpcKoro Kpan. 
H 3 B. CO AH CCCP, cep. 6 hoji. Hayn, 10, 2 : 3—14. 

1971. 3aflaHH flaJibHeiimero H3yneHHH pacTHTeJibHoro nonpoBa TopHoro Ajrran. B kh.: 
Ilpspofla h npnpoAHbie pecypcH TopHoro Ajrran. TopHO- AjirancK : 144 — 152. 

MaTepnaJibi k cp aBHHTe JibHOMy aHaJiH3y KaMeHHCTHX cTenen XaKacnn h Ajrran. B kh.: Teo- 
6oTaHHH. nccJieA. b 3anaflHon h CpeAHen Ch6hph. Hoboch6hpck, H3a. CO AH CCCP : 125—131. 
(COBMeCTHO C T. T. JIaMaHOBOH). 

OcHOBHtie HTorn H3yneHHH pacTHTeJibHoro nonpoBa npaBo6epe>KbH EHncen. B kh.: P bcth— 
TeJibHocTb npaBo6epe>KbH EHncen. Hoboch6hpck, Hayna : 3—20. 

npnpoAHbie ceHOKocH h nacT6mn;a Ch6hph h Bonpocbi hx paijHOHaJibHoro Hcnojib30BaHHn. 
B kh.: reo6oTaHHH. hccjica- b 3anaflHOH h CpeAHen Ch6hph. Hoboch6hpck. H3a. CO AH CCCP : 
265-279. 

IIpOAyKTHBHOCTb eCTeCTBeHHOH TpaBHHOH paCTHTeJIbHOCTH B $HT0H;eH03aX BoCTOHHOrO CaHHa. 
B kh.: BnoJiorHqecKaH npoAyKTHBHOCTb h KpyroBopoT xHMnnecKnx ajieMeHTOB b pacTHTeJibHHx 
coo6in;ecTBax. JI., Hayna : 65—70. (CoBMecTHO c T. A. 3BepeBon). 

CoxpaHHTb reHo^oHA coBpeMeHHon $JiopH. B kh.: OxpaHa pacTHTeJibHocTH h npo6jieMa 03e- 
jieHeHHH. Hoboch6hpck : 4 —15. 

HeTBepTb Bena Jia6opaTopHH reo6oTaHHKH. B kh.: reo6oTaHHn. nccjieA- b 3anaAHon h Cpefl- 
Hen Ch6hph. Hoboch6hpck, H3A. CO AH CCCP : 3—16. 

1973. CPopMHpoBaHne reo6oTaHHnecKHx KOMnJieKcoB Ha CTbiKe noATaenmbix h JiecocTenHbix 
pafioHOB npno6bfl. B kh.: PacTHTejibHOCTb npno6bn h ee xo3nncTBeHHoe ncnojib30BaHHe. Hobo- 
cri6npcK : 79 — 97. 

XapaKTepHEie nepTH AjrraHCKO-CanHCKOH reo6oTaHHnecKOH o6jiacTH. H3 b. Tomck. ota. 
BEO, VI. Tomck : 23—34. 

1974. flH$$epeHn;HpoBaHHbie apeaJiH $HTon;eH030B. floKJi. Hhct. reorp. Ch6hph h flajib- 
Hero BocTOKa, 45 : 32—38. 

EcTecTBeHHEie ceHOKocH h nacT6Hin;a Ch6hph h Bonpocbi hx paijHOHaJibHoro Hcnojib30BaHHn. 
B kh.: 3eMeJibHEie pecypcbi Ch6hph. Hoboch6hpck, Hayna : 79—80. 

KjiaccH$HKan;HH pacTHTeJibHocTH h APoftHoe reo6oTaHnnecKoe panoHHpoBaHHe. Te3. aokji. 
IV Bcec. coBem;. no KJiaccH$HKan;HH pacTHTeJibHocTH. JIbBOB : 31—33. 

npnpoAHbie ceHOKocbi h nacT6mn;a XanaccKon AO. Hoboch6hpck, Hayna. 298 c. (Cob- 
MecTHO c T. A. 3BepeBOH, 9. A. EpmoBOH, T. T. JIaMaHOBOH, H. B. JIoryreHKO, K). M. MacKa- 
eBbiM, 9. H. Hen^ejibA, I\ T. naBJioBon, B. n. CeAeJibHHKOBHM, M. T. TaH3bi6aeBbiM). 

1975. KapTnpoBaHHe pacTHTeJibHocTH b n;eJinx aKOJiornnecKoro paHOHHpoBaHHH. B kh.: 
reo6oTaHHnecKoe KapTnpoBaHHe. JI.: 73—75. 

O Ha3BaHHH pacTeHHH h pacTHTeubHbix coo6m;ecTB. Bot. *k., 60, 1 : 145—147. 

P acTHTeJibHbin Mnp Ch6hph (HanpaBJieHHH h 3aAann hccJ ieAOBaHHn). B kh.: npnpoAHbie pe¬ 
cypcbi Ch6hph. Hoboch6hpck, Hayna : 88 — 101. 1 / 

P acTHTeJibHbie pecypcbi AjiTancKoro Kpan. B kh.: OxpaHa, pan;HOHaJibHoe HcnoJib30BaHHe 
h BOcnpoH3BOACTBO npHpoAHbix pecypcoB AjiTancKoro Kpan. BapHayji : 206—208. 

CTpyKTypa pacTHTeJibHoro nonpoBa XaKacnn. B kh.: Te3. aokji. XII Menmynap. 6 ot. 
KOHrpecca. JI., Hayna : 189—190. 

Tnnbi nacT6Hm; TopHoro AjiTan. B kh.: Pe3epBbi KopMonpon3BOACTBa TopHoro AjiTan. TopHO- 
AjiTancK, AjiTancK. kh. H3A. : 70—83. 

1976. H. K. Pepnx h pacTHTejibHbin Mnp. B kh.: PepnxoBCKHe htchha. Hoboch6hpck : 
106—111. 

P acTHTe JibHbin hoKpoB XanacHH. Hoboch6hpck, Hayna. 424 c. (CoBMecTHO c T. A. 3BepeBOH,. 
T. T. JIaMaHOBOH, IO. M. MacKaeBHM, 9. H. HeH$eji,bA, r. T. naBJioBon, B. II. CeAeJibHHKOBHM). 

1977. PacTHTeJibHHH nonpoB 3anaAHOH h CpeAHen Ch6hph. B kh.: Cn6HpcKoe oTAejieHne 
AH CCCP 3 a 20 JieT. OyHAaMeHTaJibHHe nccjieAOBaHHH. Bhoji. HayKH. Hoboch6hpck, Hayna : 
45—50. (CoBMecTHO c T. A. BarHHon, E. H. JlanmHHOH, H. H. JI an^HHCKHM , A. B. Pohthhckoh, 
T. T. naBJioBon, IO. M. MacKaeBHM, T. A. 3BepeBOH, A. A. XpaMOBHM, B. H. BaJiyn;KHM). 

CTpyKTypa pacTHTeJibHoro noKpoBa h KJiaccH$HKan;HH pacTHTeJibHocTH AjiTae-CanHCKOH 
reo6oTaHHnecKOH o6jiacTH. V Bcec. coBem;. no kJ iaccH^HKaijHH pacTHTeJibHocTH. Te3. aokji. Hobo- 
ch6hpck : 43—45. 

CTpyKTypa pacTHTeJibHoro noKpoBa XaKacnn h HeKOTopHe npneMH ee H3yneHHH. Bot. tk., 
62, 4 : 465—479. 

1978. reo6oTaHHnecKaH xapaKTepncTHKa 3eMJienojib30BaHHH xo3Hhctb KaK. ocHOBa npn- 
poAOOxpaHHTeJibHHx MeponpHHTHH. Te3. a°kji. VI AOJieraT. cT>e3Aa BBO. JI., HayKa : 22—23. 

npoHcxo>KAeHHe h ^opMnpoBaHHe cTenen h cTenHon pacTHTeJibHOpTH iora CpeAHen Ch6hph. 
TaM me : 284—285. * 

1980. OxpaHa h pan;HOHajibHoe ncnojib30BaHne pacTHTeJibHoro Mnpa Ch6hph. B kh.: npo6- 
jieMH aKOJiorHH h oxpaHa OKpyn«aioiD;eH cpeAU. Hoboch6hpck, Hayna : 207—220. (CoBMecTHO 
c K. A. Co6ojieBCKOH). 
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PacTHTeJibHEiH noKpoB Ch6hph h 3a,n;aHH ero H3yueHHH. H3 b. GO AH CCCP, cep. 6 hoji., 
3 : 16-22. 

PaijnoHaJibHoe Hcnojib30BaHHe h oxpaHa pacTHTejibHocTH. B kh.: HayuHO-opraHH3an;HOHHHe 
h npHKJiaflHEie BonpocH oxpaHH oKpy>Kaiom;eH cpe^bi b Ajitbhckom npae. Te3. aokji. BapHayji : 
32—84. 

1981. IIpHpoflooxpaHHoe 3HaueHHe paipioHaJibHoro ncnoJib30BaHHH ecTecTBeHHtix kopmobhx 
yroflHH. B kh.: OxpaHa pacTHTeJibHoro Mnpa Gh6hph. Hoboch6hpck, Hayna : 153—159. 

1982. 0 pojih naparaH b ctchheix $Hron,eH03ax TyBH. B kh.: PacTHTe JibHHe cooGnjecTBa 
TyBH. Hoboch6hpck, Hayna : 201—203. (Cobmgctho c B. B. HaM3aJiOBHM). 

P acTHTe JibHEiH noKpoB h ecTecTBeHHEie KopMOBtie yroflbH ceBepHHX npe^ropHn xp. Boctoh- 
hhh TaHHy-Ojia. TaM me : 45—71. (Cobmgctho c T. B. MajibijeBOH h 9. H. Hen^eJibfl). 

P acTHTe JibHEiH noKpoB yjiyr-XeMCKoro panoHa TyBHHCKon AGGP. TaM me : 5—28. 

The structure of the vegetation of Khakasia. Vegetatio, 48. Netherlands : 241—247. 

1983. KapTa pacTHTejibHocTH AjiTancicoro 3KcnepnMeHTaJibHoro xo3HHCTBa GO AH CCCP. 
B kh.: YnpaBJieHHe npHpo,nonojib30BaHHeM, MO^eJinpoBaHHC h nporH03HpoBaHne coctohhhh npn- 
Pojjhoh cpe^bi. Tea. aokji. BapHayji : 99—101. (CoBMecTHO c I\ V. naBJiOBOH, B. A. mo6a). 

PacTHTeJibHEiH noKpoB ceBepo-BocTouHEix npe^ropEH Ky3Hen;Koro AjiaTay, ero coBpeMeHHoe 
h nepcneKTHBHoe Hcnojib30BaHHe. Teorpa^HH h npnpoffHbie pecypcEi, 1 : 29—40. 
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H. 3. ropKeBHH, H. A. BypTbiC, C. P. EycbKol reoSoTaHnnecKan cTpyKTypa n 
fiHOJioniMecKaH npo^yKTHBHOCTb noifMeHHbix jiyros (no nccjie^OBaHHHM noiiMbi 
p. Bepesimbi). — Mhhck: Hayna h TexHHKa. 1981. 232 c. L(. 1 p. 90 k. T. 1300 aK 3 . 

E. P. MATVEYEVA. 1. D. YURKEVICH , N. A. BURTIS , S. R. BUSKO. GEOBOTANIGAL 
STRUCTURE AND BIOLOGICAL PRODUCTIVITY OF FLOOD PLAIN MEADOWS £(ON THE BASIS 
OF THE STUDIES IN THE FLOOD PLAIN OF THE BEREZINA RIVER). 19811 

HeCMOTpn h& o6nmpHyio jimepaTypy no jiyroson pacTHTejiBHOCTH penHBix hohm, 
Ka>KAoe HOBoe HCCJie^oBaHne paHee He H3ynaBmeHCH hjih cjiaSo H3ynemioH hohmbi 
pacninpaeT h yrjiySjineT Hamn no3HaHnn 06 3tom CBoeo6pa3HOM oSbeKTe. B noiiMe 
p. Eepe3HHBi, TpeTBen no A*™He penn Bejiopyccnn, AeTajiBHBie reoSoTaHnnecKne nc- 
cjie^oBaHHH paHee He hpoboahjihcb. Oran^nTejiBHon ocoGemiocTBio ocymecTBjieH- 
hhx pa6pT HBjineTCH MHorojieTHee MapmpyTHoe n CTaijHOHapHoe H3yneHne (fmopBi n 
paCTHTeJIBHOCTH B TeCHOH yBH3Ke C nOHBeHHO-rHftpOJIOrHHeCKHMH n KJIHMaTHHeCKHMH 
ycjioBHHMH pa3HBix $H3HKo-reorpa(|)HHecKHx panoHOB n Tonorpa^nnecKnx ypoBHen 
nOHMBI. 

MoHorpa(|)HH HacBim;eHa KOJinnecTBeHHBiMn noKa3aTejiHMH (48 TaSjinn;) no cTpyn- 
Type n xHMH3My noHB n $HTOMaccBi paCTHTejiBHHx coo6m;ecTB. Pa3pa6oTaHa 
npocTan n HCHan KJiaccH<f)HKai];HH jiyroBBix $HTon;eH030B Ha ocHOBe aKOJioro-<f)HTo- 
n;eHOTnnecKoro n ^OMnHaHTHO-^GTepMnHaHTHoro npHHijHnoB (IIIenHHKOB, 1941,1964; 
MaTBeeBa, 1967; Mhpkhh, 1971) c HenoTOpBiMHAonojraeHHHMH n yTOHHeHHHMH aB- 
TopoB. BBiAejieHo 48 accoAHaijHH, oGbeAHHeHHBix b 14 rpynn n 9 thhob: nycTomHBie, 
ocTenHeHHBie, oGe^HeHHBie, HacTonmne, CBipBie SeAHBie, cnpBie SoraTBie, SojiOTHCTBie, 
Top$HHHCTBie, MejmopaTHBHO npoH3BOAHBie Jiyra. ^jih Bcex thhob jiyroB yna3aHBi 
nx aojih (b npon;eHTax) b pa3HBix BBi^ejieHHBix aBTopaMH panoHax, SHOJiornnecKaH 
npOAyKTHBHOCTB HaA3eMHOH H nOA3eMHOH (J)HTOMaCCBI H X03HHCTBeHHBIH ypOKaH, 
a TaK>K0 aKKyMyjinn;HH h SnoJTorHHecKHH KpyroBppoT 3 ojibhbix ajreMeHTOB h a30Ta. 

• nocjie^HHH raaBa noCBHin;eHa nepcneKTHBaM HcnojiB30BaHHH noHMeHHBix JiyroB 
AOjihhbi p. Eepe3HHBi. KpaTKoe 3aKjnoneHHe xopomo oTpansaeT oCHOBHoe coAep>na- 
Hne KHnrn. riepeneHB ynoMnnyTBix b TeKCTe pacTeHHH a^h Ha pyccnoM h jiaTHH- 
ckom H3Bmax no EL <D. MaeBCKOMy (1964). 

PaccMaTpnBaeMan MOHorpa(|)HH hpoh3boaht xopomee BnenaTjipHne npoAyMaH- 
HOCTBIO sa^an H MeTOftOB npOBeACHHBIX HCGJieAOBaHHH, OTpaSoTaHHOCTBK) CoSpaHHOTO 
^aKTHnecKoro MaTepnajia h TeKCTa. 

HecMOTpn Ha o6in;ee nojioHorrejiBHoe BnenaTjieHne c^ejiaeM HecnojiBKo 3aMena- 
hhh. TjiaBa V (c. 114) Ha3BaHa «9Aa<f)0-<f)HT0i];eH0THHecKHH aHajiH3 jiyroBHX 6 ho- 
reon;eH030B», Me>KAy TeM b Hen paccMaTpnBaioTCH CTpoeHne noHMBi, MexaHnnecKHH 
H XHMHHeCKHa COCTaBBI HOHB, HX BO^HO-^HSHHeCKHe CBOHCTBa, ^HHBMHKa ypOBHH 
rpyHTOBBix boa h nponne noKa3aTejin ycjioBHH cymecTBOBaHHH cooTBeTCTByioin;HX 
<|>HT0I];eH030B, HX CTpyKTypa H aHaJIH3 HaA3eMHOH H HOA3eMHOH $HTOMaCCBI. Hh 
o KaKHX Apyrnx KOMnoHeHrax 6noreon;eH030B, npoMe bbicihhx pacTeHHH, penn HeT. 
Me>KAy TeM noECHTHe «6iiore jn;ei-io3» BRjiionaeT b ce6n p'ha APyrnx SnojiorHnecKHX 
KOMnoHeHTOB, ynacTByioiAHx b KpyroBopoTe Bem;ecTB h aHepran. IIpoBeAGHHBie 
HCCJieAOBaHHH He hbjihiotch 6Horeon;eHOJiorHHecKHMH, h b MOHorpa(|)HH He cjieAO- 
BaJIO H0JIB30BaTBCH 3THM TepMHHOM. 

^yMaeTCH, He cjieAyeT ynoTpeSjiHTB Hp hphhhtbih b jiHTepaType no JiyroBeAeHHio 
TepMHH «ecTecTBeHHan npoAyKTHBHOCTB». CymecTByiOT SHOJiorHnecKan npoAyKTHB- 
hoctb h xo 3 HHCTBeHHan (ypo^an). H, HanoHen;, ABa MejiKHX 3aMenaHHH: Henpa- 
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bhjibho imcaTB «no,n;ceB CMecn TpaB» (c. 204) — no,a;ceBaK)T h ceioT ceMeHa, a 
TpaBBi. 

B OrjiaBJieHHH rjiaB IV, V, VII HenpaBHJiBHO yKa3aHBi CTpaHHijBi — b Tenere* 
ohh a pyrne. 

E. II. Mameeeaa . 

EoTaHHqecKHH HHCTHTyr IIojiyqeHO 31 VIII 1982.. 

hm. B. JI. KoMapoBa AH CCCP, 

JleHHHrpafl. 


yflK 019.941 : 002.01 : 581.5 

PaeTeHHH h upoMbiuijieHHaH cpe.ua. — CBep,n;jioBCK: YpajiBCKHH rocy^apcTBeHHBiil 
yHHBepcHTeT hm. A. M. TopBKoro. 1979. 168 c. 1 p. 50 k. T. 600 3K3.. 

E. P. MATVEYEVA. (A REVIEW ). PLANTS AND INDUSTRIAL ENVIRONMENT 1979 

Pen;eH3HpyeMHH Me?KBy30BCKHH cSopHHK HBJIHeTCH meCTBIM BBinyCKOM cepHH, 
0 HeM HHTateJIB MO?KeT y3H3TB JIHHIB H3 aHHOTaHjHH; Bpnji; JIH y^aHHO TO, HTO O^HO 
h to me Ha3BaHne 6e3 HOMepoB AaeTCH BceM BBinycKa.M; 3to Kpamie 3aTpy^HHeT 
n;HTHpoBaHHe otagjibhbix paSoT 3a pa3HBie to^bi. 

IIIecTOH BBinycK, noCBHmeHHHH BonpocaM 3arpH3HeHHH cpe^Bi npoMBinuieHHBiMH 
BBlSpOCaMH H OTXOftaMH H peKyjIBTHBaHjHH paCTHTeJIBHOCTH B pa3HBIX npnpOAHBIX 
yCJIOBHHX, COCTOHT H3 11 CTBTeH. 

B CTaTBe B. H. IlacBiHKOBOH «BjiHHHne ^i>iMora30BBix BBiSpocoB npe^npHHTHH 
u;BeTHOH MeTajiJiyprnH Ha oKpy>Kaioin;yio cpe;n;y» (c. 5—22) noKa3aHo, hto 3th 
BB iSpocBi oneHB Bpe;n;oHOCHBi, nocKOJiBKy coAep>KaT cepHHCTBiH ra3, okhcb yrjie- 
po^a, okhcjibi a30Ta, MeTajuinnecKyio nBuiBCo cbhhijom, xpomom, Me^Bio, MapraHijeM, 
cejieHOM, TejiJiypoM h ApyrnMH HHrpe^neHTaMH. HaKanjiHBancB b tokchhgckhx 
KOJIHH eCTBaX B HOHBe H paCTeHHHX, OIIH 3a^ep>KHBaiOT POCT H CHH>KaiOT npOflyKTHB- 
hoctb pacTeHHH h MHKpoopraHH3MOB. H.aKonjieHHe hx b paCTeHHHX, noe^aeMBix 
CeJIBCK0X03HHCTBeHHBIMH >KHBOTHBIMH, HpO^yKI^HH KOTOpHX HCHOJIB3yeTCH HejIOBe- 
kom, OKa3BiBaeT Bpe^Hoe bjihhhhg Ha ero 3;n;opoBBe. B CTaTBe npHBe^eHBi jjaHHBie 
OHBITOB HO pa3BHTHK) H npOftyKTHBHOCTH KyjIBTypBI OBCa Ha HHCTBIX H 3arpH3HeH- 
hbix 3eMJiHX, a Taione no caMo.3apacTaHHio thkhx 3eMejiB .^HKopacTynpiMH pacTeHH- 
hmh. B Tpex Ta6jiHn;ax ^aHH CBe^eHnn o coflep^aimH MHKpoajieMeHTOB b noHBe h 
pa3HBix paCTeHHHX. 

T. C. HhGphk b CTaTBe «<DopMnpoBaHHe paCTHTejiBHBix coo6in;ecTB b npon;ecce 
caM03apacTaHHH Ha oTBajiax yrojiBHBix MecToponmeHHH Ypajia» (c. 23—59) 0606- 
npiJi MaTepnaji MHorojieTHHX (4—5 jieT) HCCJie^oBaHHH. Ha ynacTKax oTBajiOB r 
He 3arpH3HeHHBix h onpyHsemiBix jiecoM, BoccTaHOBjieHne paCTHTeJIBHOCTH npo- 
xoaht HopMajiBHO, nocejieHne BBicmHX pacTeHHH HanHHaeTCH cpa3y >ne, o,a;HOBpe- 
MeHHO pa3BHBaiOTCH ajiBro- h MHKpo6on;eH03Bi. B nepBBie to^bi nocjie otcbihkh 
yrojiBHBix OTBajiOB Hji;eT SBiCTpan CMeHa HeyCTOHHHBBix coo6in;ecTB b cootb 6 tctbhh 
CO CBOHCTBaMH HOpOflBI H BO^HBIM pe>KHMOM. K 10—15 TOflaM HaHHHaeTCH CTaSHJIH- 
3an;HH cocTaBa h CTpyKTypBi paCTHTejiBHBix coo6in;ecTB. CymecTBemiyio pojib b hx 
yCTOHHHBOCTH BBTOp OTBOftHT MHKOpH3e. O^HOBpeMeHHO C BOCCTaHOBJieHHeM paCTH¬ 
TeJIBHOCTH HpOHCXOftHT H3MeHeHHH H B HOHBe, $OpMHpyeTCH H >KHBOTHBIH MHp, OCO- 
SeHHO nonyjiHH;HH no3BOHOHHBix. Ctbtbh HnSpHKa xopomo ^OKyMeHTHpoBaHa 
n;H(f)paMH, o6o6in;eHHHMH b 8 TaSjinijax, h oCBemaeT pojib MHKpoopraHH3MOB .ijhko- 
pacTym;HX mccthbix pacTeHHH b caM03apacTaHHH SypoyrojiBHBix OTBajiOB. 

4* C. ^3 h 6 ob, T. II. Cepan b CTaTBe «0 caM03apacTaHHH h ero yCKopeHHH» 
(c. 60—72) npHBOAHT CBe^eHHH o cyKn;eccHHX Ha CTenHBix 3ajie>nax h 3eMJinx, 
HapymeHHBix ropHOAo6BiBaioin;eH npoMBinuieHHOCTBK) CTaBponojiBH. YcTaHOBJieHO, 
hto BoccTaHOBjieHne npnpo^HOH ropHo-CTenHOH paCTHTeJIBHOCTH Ha 3ajie>Kax He 
oftHHanoBo b pa3HBix ycjioBHHx h npo,o;oJi>KaeTCH ot 15 40 (60) JieT h 6ojiee. 

Em;e 6ojiee pacTHHyTBi cponn BoccTaHOBJieHHH nonpoBa Ha TexHoreHHBix cyScTpa- 
Tax. Abtopbi npHMeHHJiH opHnmajiBHBiH MeTOA noceBa ceMHH cjio>khbix npnpoAHBix 
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-rpaBOCMecen, coGnpaeMBix Ha ijejiHHHBix ynacTKax b TeneHne Bcero ce30Ha nyTeM 
cKamHBaHHfl TpaBOCToeB, oGMOJiaHHBaHHH ceHa h BHceBa nojiynemioH CMecn. B nep- 
Bbie roflH noceBa 6ypHo pa3BHBaiOTCH KpymiocTeGejiBHBie copHHe pacTeHHH, koto- 
pbie CHCTeMaTHHecKH noAKamHBaiOTCH. hto GjiaronpnHTCTByeT poCTy CTenHBix aGo- 
pnreHOB. Ohbitbi noKa3ajm, hto c noMom;Bio Tanoro npneivia pacTHTejiBHBin nonpoB, 
.5JIH3KHH no cocTaBy k 30HajiBH0My, BoccTaHaBJiHBaeTCH b TeneHne 2—3 jieT. One- 
BHAna n;eHH 0 CTB pa3paGoTaHHoro aBTopaMH MeTo^a. 

B CTaTBe r. H. MaXOHHHOH, JI. T. AXMeTBHHOBOH «MHHepajIBHBIH COCTaB pac¬ 
TeHHH, BBipocnnix Ha 3ojiooTBajiax TenjioBBix ajieKTpocTampiH)) (c. 73^81) npHBo- 
,#htch CBe^eHHH o co/jepnsaHHH Manpo- h MHKpoajieMeHTOB b 29 BH,o;ax pacTeHHH. 
yCTaHOBjieHO, hto b Ha,a;3eMHOH Macce pacTeHHH co,o;ep>KHTCH HopMajiBHoe *kojih- 
^qecTBo P h noHH>KeHHoe — N, K, Mg, Ca; cpe^Hne 3HaneHHH HMeioT Ti, Mo, Cr, Ni 
b H36HTKe — Co h Mn, b He^oCTaTKe — Cu, Zn, Pb. 

B AByx CTaTBHx (r. H. MaxoHHHon «HanajiBHBie npoijeccBi noHBoo6pa30BaHHH 
Ha oTBajiax Ea?KeHOBCKoro MecTopo>K,a;eHHH acGecTa npn hx caM03apacTaHHH», 
c. 82 — 101, 9. B. TepexoBOH «HanajiBHBie 3TanH noHBOo6pa30BaTejiBHoro npoijecca 
na jKejiesopyAHBix OTBajiax CeBepHoro Ka3axcTaHa», c. 102—126) o6pam;aeTCH 
BHHMaHne Ha aKTHBHocTB h HanpaBJieHHe npon;eccoB noHBOo6pa30BaHHH b 3aBHCH- 
MOCTH OT COCTaBa ropHBIX nopOA OTBaJIOB. 

B CTaTBe A. II. KpacaBHHa, A. H. XopomeBHHa, H. B. KnTaeBOH «Oii;eHKa Gho- 
jiornHecKOH aKTHBHocTH nopo,o; OTBajioB yrojiBHBix maxT h pa3pe30B npn hx penyjiB- 
THBai^HH» (c. 127—132) oScy^aeTCH tot >ne Bonpoc, hto h b ftByx npe;n;Bi;n;yin;HX, 
ho Ha Apyrnx o6i>eKTax h nopo^ax, no^epKHBaeTCH HH3Kan GnoremioCTB nopoA 
yrOJIBHBIX OTBajIOB. 

B. A. PoneB b CTaTBe «BjiHHHne H3BeCTBCoji;ep>Kani;HX otxo^ob npoMBinuieHHocTH 
Ha no,o;BH>KHOCTB MOJinG^eHa h yponan cejiBCKoxo3HHCTBeHHBix KyjiBTyp» (c. 133— 
138) AejiaeT bbiboa o tom, hto H3BecTKOBBie otxo;o;bi noJio>KHTejiBHo bjihhiot Ha ypo- 
2Kan CeJIBCK0X03HHCTBeHHBIX KyjIBTyp H KaneCTBO npOftyKIJHH, HTO H03B0JIHeT 

peKOMeH^OBaTB hx ,o;jih ynoGpeHHH ocoGemio khcjibix hohb. 

H. E. BynpeeBa, E. II. HepeMHBix b CTaTBe «^encTBHe otxo^ob ropHooGoraTH- 
TeJIBHOTO KOM0HHaTa Ha KHCJIOTHOCTB H a30TH0-(f)0C(|)0pHBIH pe>KHM HOHBBI» (c. 139 — 
144) noKa3ajiH, hto otxo^bi, npeACTaBJieHHBie xBOCTaMH mokpoh MaranTHOH cena- 
paijHH, BBi3BiBaioT no^KHCjieHHe noHB 3a cneT yBejiHHeHHH no,a;BH>KHoro ajiioMHHHH, 
ho npn 3tom noBBimaiOT co,o;ep>KaHHe ^oCTymioro pacTeHHHM <f)oc<f)opa h ycHjiHBaiOT 
MHHepajiH3an;HK) opraHHHecKHx coe^HHeHHH. 

9. B. TepexoB'a, M. H. CaH^BiGeKOB b CTaTBe «XapaKTepncTHKa bckpbihihbix 
nopoA HeKOTopBix Gokchtobbix MecTopo^eHHH CeBepnoro Ka3axcTaHa h hx npn- 
to^hoctb ajih GnojiorHHecKOH peKyjiBTHBan;HH» (c. 145^-155) ;n;ajiH arpoxHMHHecKyio 
xapaKTepnCTHKy pbixjibix nopoA h oijeHKy hx npnro^HOCTH ajih GnojiorHHeCKOH 
peKyjiBTHBan;HH HapymeHHBix TeppHTopnia; b pe3yjiBTaTe Gbijih BBmejieHBi 2 rpyrnm 
bckpbihihbix nopo/i;: ripHro^Hbie h HenpHroftHBie ^jih yjiynmeHHH. 

B. I\ IIIeBHyK, T. M. IlHKajioBa b CTaTBe «PeKyjiBTHBan;HH HapymeHHBix rop- 
hbimh paGoTaMH 3eMejiB b ycjioBHHx pa3BHToro npoMBinuieHHoro panoHa» (c. 156 — 
160) paccMOTpejiH Bonpoc He tojibko o peKyjiBTHBan;HH 3eMejiB, ho h o njiaHax 
4>opMHpoBaiiHH jiaHAnia^Ta ii;ejioro npoMBramemioro panoHa. 

B n;ejiOM cGophhk nonojiHHeT CBe^eHHH o xHMHHecKOM coCTaBe pa3HBix ropHBix 
nopo,a;, no^HHMaeMBix na noBepxHOCTB 3eMJin npn bckpbihihbix paGoTax h BBiGpacn- 
BaeMBIX C ra3aMH H nBIJIBK), H 0 HX pa3JIHHHOH GHOreHHOCTH, HTO Ba>KHO yHHTBIBaTB 
npn peKyjiBTHBaipoi KaK HeGojiBmnx ynaCTKOB pacTHTejiBHoro nonpoBa, TaK h $op- 
MHpOBaHHH 3HaHHTeJIBHBIX MaCCHBOB. BoJIBHiyK) HjeHHOCTB npe^CTaBJIHIOT CTBTBH, 
€o,o;epHcain;He ,o;aHHBie o nyrnx BoccTaHOBJieHHH pacTHTejiBHoro nonpoBa Ha HapymeH¬ 
HBix ynacTKax, ocoGeHHo 6jih3 cejieHHH, ropo^oB h npoMBimjieHHBix oGi>eKTOB. 
Bee paGoTBi HMeioT npHMoe oTHomeHne k BonpocaM oxpaHBi npnpoABi h oKpy>Kaioin;eH: 
<\peji;Bi. HejinmHe otmcthtb, hto bch cepun ocHOBaHa HJieHOM-KoppecnoH^eHTOM 
AH CCCP B. n. KoJieCHHKOBHM — H3BeCTHBIM 3HTy3HaCTOM oxpaHBi npnpOABI. 

E. II. Mameeeea 

BoTaimqecKHH HHCTHTyT IIojiyqeHO 12 XI 1981. 

iM. B. JI. KoMapoBa AH CCCP, 

JleHHHrpa/i;. 
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Vegetatio, 1981, v. 46/47. Theme: Vegetation dynamic in grasslands, heathlands 
1 and mediterrenian ligneous formation. 285 p. 

(«BereTaTno», 1981, 46/47. TeMa: ^HHaMHKa pacTHTejibHocTn b 3 JiaKOBHKKax s 
nycTomax h apeBecHHx (JopMannux cpeAH3eMHOMopcKoro Tnna) 

B. M. M I R K I N. (A REVIEW) 

Pon;eH3HpyeMBiH CABoemiHH TeMaTHuecKHH tom mypHajia, H3AaBaeMoro b Taare 
Me^yHapo^HBiM o 6 m;eCTBOM no H3yueHHio pacTHTejibHocTn, coAep?KHT oCHOBHBie 
AOKjiaftH, 3 anHTaHHBie Ha CHMno3nyMe no AHHaMHKe pacTHTejibHocTn. CnMno3nyM 
6hji opraHH30BaH b MoHnejiBe paGounMH rpynnaMH no H3yueHHio cyKijeccHH n 06 - 
paGoTKe ;n;aHHBix. Kan HBCTByeT H3 npaTKoro pe^aKitHOHHoro npe^ncjioBHH, b chm- 
no3nyMe npnHHjio ynacme GoJiee 60 uejioBeK (nx chhcok n TeMBi cooGmeHHH npime- 
AeHBi b npnjio>KeHHH k mypHajiy), oAHano onyGjiHKOBaHO jinmB 27 aokmaob, He 
cwran KpaTKon BCTynnTejiBHon CTaTBH M. Godron (OpaHHjHH). 

B oTjiHune ot He^aBHo pen;eH3npoBaHHoro HaMH Tanme noCBnm;eHHoro ^HHaMHKe 
TOMa «Vegdtatio» (v. 43, 1980 — Mhpkhh, 1983) 3 tot b MeHBmen Mepe HacBinjeH 
CTaTBHMH o 6 m;eTeopeTHHecKoro n MeTOAHuecKoro xapaKTepa. O^Hano oTMeueHHaa 
HaMH b pen;eH3HH TeHAeHijHH k MHoroMepHOMy h CTOxacrauecKOMy noHHMaHHio 
cym;HOCTH cyKijeccHH h HcnojiB30BaHHio cjiohoibix MaTeMaTHuecKnx mctoaob hx 
aHajiH3a npoHBJineTCH h b 3tom BBinycne. 

HahGojiee bb>khbimh ctbtbhmh oGm;eTeopeTHuecKoro xapaKTepa hbjihiotch go- 
o 6 m;eHHH M. P. Austin (ABCTpajmn, c. 3—10), M. B. Usher (BejiHKoGpnTaHHH, 
c. 11—18), L. Orloci (KaHa^a, c. 31—35) h R. Gittins (Kanaka, c. 37—59). Bo 

BCeX 3 THX paGOTaX CTaBHTCH BOnpOC 0 HeoGxOAHM.OCTH HCn0JIB30BaHHH npHMBIX 
MeTO^OB H3yueHHH cyKn;eccHH BMecTa KocBeHHBix, Tan Kan BpeMemiaH HHTepnpeTa-- 
h;hh npocTpaHCTBeHHBix ph^ob upeBaTa rpyGbiMH onraGnaMH. Austin ocoGo oCTa- 
HaBjiHBaeTCH Ha bo3mo>khocthx MeTO^OB noCTOHHHBix KBa^paTOB, rAe mo>kho npn 
HeoGxoAHMOCTH 3KcnepHMeHTajiBHtiM nyTeM ycKopHTB cyKn;eccHH — npnMep Tanon 
3 KcnepHMeHTajiBHOH cyKn;eccHH npnBOAHT E. van der Maarel (IIlBeipm, c. 259— 
265), KOTOpBIH MeHHJI pe>KHM OCa^KOB H BBI3HBaJI KCepO$HTH3an;HIO H Me30(|)HTH3a-* 
n;Hio npHMopcKoro cooGm;ecTBa Festuco—Galietum, npHueM.AoGHBajiCH cymecTBeH-- 
hbix H 3 MeHeHHH bhaoboiV) coCTaBa Bcero 3 a 3 roAa BKcnepnMeHTa. HejiB 3 H He co-. 
raacHTBCH c Austin b ero yTBep>KAOHHH o HeoGxoAHMOCTH noBTopHocTen npn 3 a- 
Kjia^Ke noCTOHHHBix KBa^paTOB, Tan Kan Aanrn caMBie ji;eTajiBHBie HaGjuoAenHH Ha. 
o;o;hom, KBaapaTe He no3BOjmiOT oxapaKTepn30BaTB npoijecc. 

Usher h Gittins, KpHTHKyn ^eTepMHHHCTCKyio moa^jib cyKijeccHH cp. KjieMeHTca x 
flejiaioT bbiboa o HanGojiBmeM cootb6tctbhh cynijeccHH Teopnn MapKOBCKnx n;eneH, 
AonycKaionpix MHonmcTBeHHocTB nepexo^a ot oahoh CTa ahh cyKijeccHH k Apyron. 
B uaCTHOCTH, Gittins, aHajm3Hpyn cyKijeccHH 3apacTaHHH BOAoeMOB h pa3jinua^ 
12 CTa^HH (ot GnojiorHuecKH HeaKTHBHoro BOAoeMa ao GojioTa), c^ejiaji bbiboa, htP 
3th CTa^HH flajieKo He BcerAa BBiCTpanBaiOTCH b nojmyio h ueTKyio nocjieAOBaTejiB- 
hoctb:» «BpeMeHHBie CMeiiBi xapaKTepn3yiOTCH b GojiBmen Mepe pa3HooGpa3neM, 
ueM oaHOTHUHoCTBio)) (c. 48). OGa aBTopa nan h C. H. Gimingham, R. S. Hobbs, 
A. N. Mallik (IIIoTjiaHAHH, c. 149—156), noKa 3 BiBaioT, hto MapKOBCKne n;enBs 
oGecneuHBaioT HanGojiee flocTOBiepHBiH nporao 3 cyKn;eccHH. Austin, HanpoTHB, ro- 
Bopn o HBJieHHH HyKJiean;HH, t. e. He HHaHBnayajiBHon, a conpn>KeHHOH cmchbi 
b xo;n;e cyKn;eccHH HecKOJiBKHX bh,o;ob, cmrraeT HcnojiB30BaHHe MapKOBCKnx n;ene^ 
Mo^ejiBio, KOTopan Hea,o;eKBaTHa npnpoae pacTHTejibHocTn. Oh hphbo^ht KaK npnMep 
HyKJiean;HH xopomo H 3 BecTHBie coBeTCKOMy HHTaTejno (no oG3opy H. H. Haynjinca, 
1980) pe 3 yjiBTaTBi nccjieaoBaHHH YoTTa; b ^pyron CTaTBe (Austin, Belbin, c. 19— 
30) HJunoCTpnpyeTCH npHHn;Hn HyKjiean;HH npnMepoM cyKn;eccHH ra30Ha. BecBMa 
HHTepecHO, hto am noKa3a AocTOHHCTBa nporao3a no MO^eJiH MapKOBCKnx n;eneH 
Usher Tan>Ke ncnoJiB30Baji 40-jieTHne (!) aaHHHe YoTTa. TaKHM oGpa30M, Bonpoc 
o cooTBeTCTBHH MapKOBCKnx u;eneH (JeHOMeHy cyKn;eccHH nona pemaeTCH HeoAHO- 
3HauHO h CTeneHB aAeKBaraocTH 3aBHCHT, bhahmo, ot ocoGeHHOCTen cyKn;eccHH h 
MacmTaGa pa3GneHHH xpoHOKJiHHa Ha $a3Bi. 

Orloci, HcnojiB3yn AOCTaTOUHO moeahbih MaTeMaTnueCKHH annapaT (BKjnouaH 
KaHOHHuecKHH aHajiH3), cyMeji pa3jio>KHTB cyKn;eccHio jiecoB Ha coCTaBjimoraHe 
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KOMnoHeHTti — BeKTopH30BaHHyio CMeHy h (fhJiyKTyaijHH, npnueM nepBan KOMno- 
neHTa npeo6jia,o;ajia y ^oMHHaHTOB, BTopan — y conyTCTByionpix bh^ob. D. Muel- 
ler-Dombois (CHIA, c. 131 — 140) Taione onncaji «KoropTy Canavalia», BKjiiouHBmyio 
rpyimy BH^bB, KOTopan Gjiaro^apn ocoGghhocthm >KH3HeHHoro ijHKJia $jiyKTynpyeT 
no ^HCJieHHOCTH BHe CBH3H c K0Jie6aHHHMH KJiHMaTa h TaKHM o6pa30M HajiaraeTCH 
Ha cyKn;eccHK) npiiGpenoibix 3jiaKOBHHKOB Ha raBancKnx ocTpoBax. TeM He MeHee 
MaccoBoe oTMnpaHne bhaob «KoropTH» cnocobcTBOBajio BHe^peHmo KycTapHHKOB 
H BJIHHJIO Ha CyKI];eCCHK). 

K uncjiy CTaTen MeTOAnuecKon nanpaBjieHHOCTn mo>kho oraecTH cooGnjeHnn 
D. Chessel (OpaHi^nn, c. 177 — 180) o npHMGHeHHH MeT0,n;a aBTOKoppejiniinn 
fljiH H3yneHHH cyKijeccnn; F. D. Pineda, J. P. Nicolas, M. Ruisz, B. Peco, 
F. G. Bernaldez (HcnaHHH, c. 266 — 277) 06 ncnojiB 30 BaHHH ajih H 3 yueHHH cyiojec- 
chh 3HTponnHHBix HH^eKCOB h R. Bornkamm (<DPr, c. 213 — 220) 06 H3MepeHHH 

CKOPOCTH CyKI];eCCHH nOCpe^CTBOM pa3JIHHHBIX HH^eKCOB CXOACTBa. 

B n;ejioM HH^yKTHBHO-aHajiHTHHecKHH xapaKTep nepeuncjieHHBix CTaTen 3acTaB- 
.jineT corjiaCHTBCH c oGmen on;eHKOH coctohhhh naynn o cyiojeccHHx, KOTopyio 
jjaji J. Miles (HIoTJiaH^nn, c. 61—74): H3yueHne cyiojeccHH «nepenuio c ^orMaTH- 
uecKoro 3 Tana Ha nparMaTnuecKHn». 3Ta pa6oTa Gojiee no,a;po6HO paccMOTpeHa b cjie- 
jjyiomeM pa3Apjie pen;eH3HH. 

OCTaJIBHBie CTaTBH cGopHHKa HOCBHm;eHBI ftHHaMHKe KOHKpeTHBIX THHOB paCTH- 
TejiBHOCTH. ^HHaMHKy nyCTomen paccMaTpnBaioT Mile^, Gimingham c coaBTopaMH, 
H. Person (HlBeipui, c. 181—192), A. Froment (Eejibrnn, c. 193 — 200), B. Cle¬ 
ment, J. Touffet (<DpampiH, c. 157—166), J. C. Gloaguen, N. Gautier (cDpaHbnn, 
c. 167 — 176). PaGoTa Miles HBjineTCH o6>3ophoh h BKjiiouaeT GnGjinorpa<f)HuecKHH 
cnncoK Gojiee ueM h3 200 HanMeHOBaHnn; oh bnTnpyeT hockojibko paGoT T. A. Pa- 
GoTHOBa. BojlBmoe BHHMaHne Miles y^ejineT Bonpocy o MHonsecTBemiocTH h B 3 an- 
moachctbhh (JaKTopoB, KOTopne bjihhiot Ha ^HHaMHKy pacTHTejiBHBix cooGm;eCTB 
nyCTomen (KjiHMaT, noncapbi, no 3 BOHOUHBie h Gecno 3 BOHOUHBie, Gojie 3 Hn; aBToreH- 
HBie $aKTopBi: thhh CTpaTernn pacTeHnn, ajuiejionaTnn, B 3 anMO,neHCTBHe pacra- 
TejiBHoro coo 6 m;ecTBa h nouBBi). IIoaoGho PaGoTHOBy (1978) <f>aKTop ajmejionaTnn 
Miles cnHTaeT TpeTBecTeneHHBiM no 3 HaunMOCTn, BKjiaA KOToporo Kpairae Tpy^HO bbi- 
jjejiHTB Ha $OHe Gojiee chjije>hhx, b ocoGghhocth KOHKypeHijHH. 

B n;eHTpe ocTajiBHBix paGoT — ^encTBne no^apoB Ha nycTomn. IIpeKpacHb 
a^anTnpoBaHHBie ajih GbiCTporo BOCCTaHOBJieHun nocjie nonsapoB (Gimingham 
c coaBTopaMH pa3jinnaioT 6 thhob CTpaTernn BoccTaHOBJieHnn pacTeHnn nycTomn) 
coo6in;ecTBa nyCTomen MoryT no,zmep>KHBaTB CTaGnJiBHoCTB tojibko npn Hajinunn 
no>napoB He pe>ne, ueM oahh pa3 b 15 jieT. B cjiynae OTCyTCTBun nonsapoB nponc- 
xoaht 3ajie.ceHne 3a cneT Pinus syluestris, Betula sp. sp. n ftp. B HenoTopbix Bapn- 
aHTax nyCTomen nocjie nonsapa MoryT pa3pacTaTBCH mxh h Tor^ai nocejieHne n;BeT- 
kobbix 3a,o;ep>KHBaeTCH. IIomoub BHe^peHnio ijbgtkobbix MoryT nuiBOTHBie, Hapymaip- 
mne n;ejioCTHOCTB MoxoBoro nonpoBa. HecnojiBKo b CTopoHe ctoht paGoTa Persson 
oG H3MeHeHHHx cocTaBa Bepem;aTHHKOB npn opoineHun n y^oGpeHun, KOTopBie bli3h- 
Bajin yMeHBmeHne ynacTHH JintnanHHKOB n ycnjieHne mxob, a! TaK>ne Chamaenerion 
angustifolium n Rubus idaeus . 

Cxo^HHeno CBoeMy xapaKTepy paGoTBi npe^CTaBJiniOT nccjieAOBaTejin cyKn;eccHH 
ji;peBeCHBix n KycTapHHKOBBix $opMan;HH cpe,o;H3eMHOMopcKoro Tuna. ^Be CTaTBH $paH- 
n;y3CKnx nccjieAOBaTejien (L. Traband, J. Leport, c. 105 — 116; J. Poissonet, P. Pois- 
•sonet, M. Thiault, c. 93—104) nocBHin;eHBi ^HHaMnne rappnrn c Quercus coccifera. 
B nepBon paGoTe nona3aHa y^HBHTejiBHan ycTofinnBOCTB rappnrn k ^encTBrno oran, 
KOTopBin cpe,o;n3eMHOMopcKHX cooGm;ecTB, nan n rjik nyCTomen, HBJineTCH ec- 
TeCTBeHHBIM H HeoGxOAHMBIM (JaKTOpOM Cpe^BI. OftHH pa3 B 2,3 H 6 JieT BeCHOH n oce- 
hbk) npoBOAHJin BBi>KHraHne rappnrn, npnneM bh^oboh coCTaB coxpaHHJicn 3aMe- 
narejiBHO hoctohhhbim h Majio pa3jinnajiCH no BapnaHTaivi onBiTa. Bo BTopon paGote. 
nanpoTHB, nona3aHa HeycTonnnBOCTB rappnrn npn ashctbhh nyn^epoAHHX $aKTo- 
poB: nocjie MexaHnnecnoro yHHHTO>KeHHn KycTapHHKOBoro npyca bhochjih y,o;oGpe- 
hhh n npoBOAHJin peryjinpHBiH BBinac. B pe3yjiBTaTe rappnra npeBpaTHJiacB b 3jia- 
KOBHHK. 

B to >ne, BpeMH npn hojihom 3anoBe,o;HBaHHH rappnra MO>neT npeBpam;aTBcn 
n b jiec. OopMnpoBaHne Tanoro Jieca Orno— Quercetum ilicis Ha 3anoBe,a;HOM oCTpoBe 
JIonpyM b AApnaTHueCKOM Mope onncajin Lj Ilijanic n S. Hecimovic (lOrocjiaBnn, 
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c. 75—81). Cepnio aHajiornuHoro Jieca H3 Q. ilex (ot nnoHepHoro coo6m;ecTB^ 
Helianthemo—Plantaginetum bellardii uepe3 KycTapHH^H erico—Arbutetum 
phyllyreetosum ao Jieca Quercetum ilicis ornetosum) b Teueirae iihth jieT H3yuajin 
TaK>Ke G. Allier h A. Lacoste (cDpampm, c. 83—91). YcTaHOBHTB 3a ctojib kopotkhh 
cpoK pa3BHTHH nepexoA CTa^HH Apyr b Apyra He yAajioCB, o6Hapy?KeHBi jihihb 
KJiHMaToreHHBie <f)jiyKTyan;HH UHCjieHHOCTH bcxoaob. 

Kan oneHB HHTepecHyio cjieAyeT on;eHHTB CTaTBio P. B. Bridgewater h D. J. Ba^ 
ckshall (ABCTpajiHH, c. 141 — 148) o A^HaMHKe ApeBecHBix <f)opMan;HH h BHeApeHHH 
B COCTaB aBCTpaJIHHCKHX COo6n];eCTB aABeHTHBHBIX BHAOB, hhcjio KOTOpBIX 3a nOCJieA- 
Hne 150 JieT AOCTnrjio 150. TaKHM o6pa30M, no cymecTBy aBTopBi onncBiBaiOT npo- 
n;ecc aHTponoreHHOH 3 bojhou;hh, o6H3amioH H3MeHeHHio ycjioBHH .cpeABi, KOTopBie* 
noAA©P>KHBajiH CTabnJiBHoCTB pacTHTejiBHOCTH ABCTpajiHH. HapHAy c HapymeHHHMHi 
pacTHTejiBHOCTH h yAo6peHHeM KaK rjiaBHBin <f>aKTop paccMaTpnBaeTCH yAJimie- 
Hne nepnoAa Me>KAy no>KapaMH, KOTopne ajih peAKOJiecnn h KyCTapHHKOB b ABCTpa¬ 
jiHH, KaK a^ib: nycTomen h rappnr. hbjihiotch oSbihhbim (JaKTopoM cpeABi. IIo>KapBi 
yHHHTO>KaK)T aABeHTHBHBix npHmejiBijeB, ho He bjihhiot Ha aAanTHpoBaHHBie k hhm 
aBCTpajiHHCKne pacTeHHH. 

B A®yx CTaTBHx — M. P. Austin, 0 . B. Williams, L. Belbin (ABCTpajmnv 
c. 201 — 211) h G. Floret (OpaHijHH, c. 117 — 129) — noKa3aH bbicokhh ypoBeHB 
aAanTan;HH k BBinacy Kcepo(|)HJiBHBix 3jiaKOBHHKOB ABCTpajiHH (c Dantonia caes- 
pitosa) h hhth pa3jiHHHBix CTenHBix h nojiynyCTBiHHBix coo6m;eCTB b K)?khom TyHnce. 
B nepBOH paboTe onncaHBi pe3yjiBTaTBi naSjiioAeHHH naA pa3HBiMH yuacTKaMH,. 
KOTopBie b TeneHne 20 JieT ncnojiB30BajiHCB npn Tpex nacTSniAHBix Harpy3Kax r . 
HO HX pa3JIHHHH no OKOHUaHHH CpOKa HaSjIIOAOHHH 6 bIJIH MHOTO MeHBme, neM KJIH- 
MaToreHHBie <f)jiyKTyan;HH. Bo btopom cjiyuae nHTHJieTHee 3anoBeABiBaHne H3MeHHJio 
JIHmB nOKpBITHe BHAOB, HO HHKaKOH BOCCTaHOBHTeJIBHOH CyKAeCCHH CO CMeHOH 

BHAOBoro cocTaBa bbihbjicho He 6 bijio. 

B HecKOJiBKHX CTaTBHx o6cy?KAaeTCH AHHaMHKa jiyroBBix cooSiijecTB.. 
M. J. M. Oomes h H. Mooi (HnAepjiaHABi, c. 233 — 239) paccMOTpejin bjihhhho pe- 
>KHMa ceHOKomeHHH b pa3HBie cponn h 3anoBeABiBaHHH Ha coo6mecTBa Arrhenathe- 
rion elatioris; L. van Duuren, J. P. Bakker h F. M. Fresco (HnAepjiaHABi, c. 241 — 
258) onncajiH BoccTaHOBHTejiBHBie cyKn;eccHH jiyroB nocjie npeKpamemiH HHTeHCHB- 
Horo yAobpeHHH: npoH3omjia AHBepreHijHH coo6m;ecTB b cootbctctbhh c pokhmom 
yBJianoieHHH hohb, OAHano OHa CTajia 3HauHTejiBHOH jihihb nocjie 30 JieT. P. van 
Hecke, I. Impens h J. J. Behaeghe (BejiBrnn, c. 221—232) noKa3ajin pa3jmuHH 
cyKn;eccHH ceHHoro jiyra npn pa3HOM penuiMe MHHepajiBHoro nnTaHHH. Ilpn pery- 
jihphom yAo6peHHH AOMHHaHTOM CTanoBHJiacB Dactylis glomerata , npn OTCyTCTBHH- 
yAobpeHHH — BHeAPHBmancH b TpaBOCTOH Agrostis tenuis. 

J. Kubikova (HCCP, c. 279 — 283) noKa3ajia bjihhhho Ha pacTHTejiBHOCTH KajiB- 
AHeBoii nBijiH n;eMeHTHoro npeAnpnHTHH. Ilpn yAajieHHH ot npeAnpnHTHH cooTBeT- 
CTBeHHO Ha 300, 800 h 2000 m kojihucctbo KajiBijHeBOH hbijih yMeHBmajiocB h hhcjiu 
BHAOB MeHHJIOCB nO pHAy 21, 41, 35. BHAaMH, KOTopBie CTaJIH AOMHHaHTaMH npn 
caMOM chjibhom 3arpH3HeHHH, OKa3ajiHCB Anthericum liliago, Euphorbia cyparis- 
sicas , Sesel\ hippomarathrum. Bbicokhh ypoBeHB 3arpn3HeHHH BBi3BiBaji pa3BHTne 
3P03HH HOHBBI. 

^Ba cneu;HajiBHBix BBinycna «Vegetatio» o AHHaMHKe pacTHTejiBHOCTH 3a nepnoA, 
MeHee ue m 2 roAa — noKa3aTejiB B03pacTaK)iu;ero HHTepeca <f)HTon;eHOJioroB k npo- 
6jieMe AHHaMHKH, pemeHHe KOTopon o6jierwr yperyjinpoBaHHe OTHomeHHH uejio- 
Bena h 6Hoc<f)epBi. 
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VII MEJKflyHAPOflHblR CHMn03HYM «OnjIOAOTBOPEHHE H 3MEPHOrEHE3 

CEMEHHEIX PACTEHHR» 

(14—17 VI 1982, BbICOKHE TATPbl, PAHKOBA JIOJIHHA, HCCP) 

l, T. B f B A T Y G' I N A, G. I. S A V I N A. THE VIITH INTERNATIONAL SYMPOSIUM«FERTILIZATION 
AND EMBRYOGENESIS IN SEED PLANTS)) (JUNE 14—17, 1982, VYSOKIYE TATRY, RAGHKOVA 

DOLINA, GSSR) 

VII MeatflyHapoflHbin cnMno3nyM no 3M6pnoaornn pacTeHnn 6tiJi opraHH30BaH IJeHTpoM 6no- 
jiornqecKHx h 3KoaornaecKHx Hayn, HHCTHTyTOM 3KcnepnMeHTaabHon 6noaornn h 3Koaornn 
•CJiOBaijKOH AH (EpaTHCJiaBa) h HHCTHTyroM <j>H3noaorHn pacTeHHH, (J)aKyjibTeTOM ecTecTBeHHtix 
Hayn KaMeHCKoro yHHBepcHTeTa (EpaTncaaBa). 

CoBem;aHHe npofleMOHCTpnpoBaao 6oabnrae HayaHbie flocTnateHna b coBpeMeHHon 3M6pnoao- 
rnn n beicokhh MeTOflHaecKHH ypoBeHb nccaeflOBaHnn b 3toh o6aacTH. Pa6oTH coBeTCKHx cnepna- 
JIHCTOB OTJIHnaJIHCb HOBH3HOH HOayaeHHblX pe3yJIbTaTQB H OpHrHHaJIbHOCTbH) BblflBHraeMHX npefl- 
'CTaBJieHHH. 

B chmiio 3nyMe npnHaan ynacTHe 120 aeaoBeK H3 18 CTpaH (HCCP, CCCP, HnflepaaHflbi, 
(ppamjna, CIIIA, HnoHHH h flp.). Han6oaee KpynHHMn 6bian fleaeraipm HCGP, HnflepaaHflOB 
h CoBeTCKoro Goi03a. B TeaeHne 3 flHen pa6oTH cnMno3nyMa 6tiao npoBefleHo 6 3acea;aHHH, Ha ko- 
Toptix 3acaymaan h o6cyflnan 30 flOKaaflOB h 50 cTeHflOBtix coo6m;eHHH no caeflyiomHM pa3fle- 
jiaM: 1) nbuibHHK n pa3BHTne nbiabijbi, 2) CTpykTypa ntaabipbi n nbiabn;eBaa Tpy6na, 3) ceManonaa 
n 3apoflbnneBbin Meinoa, 4) onaoflOTBopeHne, 5) 3apoflbim n 3HflocnepM, 6) cncTeMaTnaecKaa 3M- 
6pnoaorna h anoMnacnc. 

BBOflHEie flOKaaflH no o6ih;hm BOnpocaM 3M6pnojiornn pacTeHnn Cfleaaan npo<J)eccop M. Favre- 
Duchartre (OpaHflna) n npo$eccop P. Bell (AHrana). 

B floaaafle Favre-Duchartre «MaKpo3Boaion;Ha MenocnopaHrnaabHbix cTpyKTyp» 6biaa pac- 
CMOTpeHa opnrnHajibHaa cxeMa, naaiocTpnpyiOEflaa nporpeccnBHyio 3Boaion;Hio MenoTnaecKHX 
CTpyKTyp, HannHaa c BOflopocaen n KOHaaa noKpbiTOceMaHHbiMH. Bell b floaakfle Ha TeMy «IIpH- 
HHHHbie $aKTOpEI B >KH3HeHHtIX UjHKJiaX CeMeHHEIX paCTeHHH» paCCMOTpeJI BOnpOCbl $yHKn;nOHaJIb- 
aon aHaaornn Meatfly apxeroHneM paBHOcnopoBbix nanoporanKOB n anHenHon TeTpaflon Mera- 
enop ceMeHHEix pacTeHnn. 

B pa6oTax, nocBain;eHHbix H3yaeHnio MHKpocnoporeHe3a n pa3BHTHio m>iabn;eBoro 3epHa 
y flBeTKOBEix pacTeHnn, nmpoKo ncnoab30Baancb MeTOflH n;nTO$OTOMeTpnn, aBTopaflnorpa$nn, 
thctoxhmhh, 3JieKTpoHHOH MHKpocKonHn, a Taaate MeTOfl ayabTypH KJieTOK h TKaHen. 9 to no- 
3 bojihjio He TOJibKo npoaHaan3npoBaTb pa3BHTne n cTaHOBaeHne Mop$oaornaecKnx CTpyKTyp 
MyatcKon reHepaTHBHon c$epbi, ho h BtiaBHTb pafl Koppeaaflnn, KOTopue o6ycaoBanBaiOT cneijH- 
(J)HaecKHi? xapaKTep pa3BHTna 3 thx CTpyKTyp. 

Oco6bih HHTepec ayflnTopnn BH3Baa flOKJiafl C. A. P 63 hhkoboh (CCCP) «MeTa6oan3M 3anacHHX 
Bem;ecTB b pa3BHBaiom;eMca nbuibHHKe». Abtop nccaeflOBaaa caoatHbie Mop$o$H3HoaorHHecKne 
CBH3H B XOfle pa3BHTHH penp.OflyKTHBHHX H COMaTHHeCKHX TKaHen nbIJIbHHKa H no THny MeTa6oJIH- 
aecKHX npon;eccoB BEifleJinaa flBe $H3HOJiornaecKHe MOflean nbiabHHKOB noKpbrroceMHHHBix pacTe- 
HHH. 

B flOKaaflax (J>paHn;y3CKHX nccaeflOBaTeaen L. Albertini, A. Souvre 6bran npeflCTaBaeHEi 
.flaHHEie o n;HTO(J)n3HOaornaecKnx H3MeHeHnax b MHKpocnopax n TaneTyMe HeKOTopbix n;BeTKOBEix 
nop; flencTBneM noHnateHHEix (4 °C) TeMnepaTyp. Abtopei npoBean cpaBHHTeabHEin aHaan3 pe3yab- 
TaTOB, noayaeHHEix c noMoiflbK) 3aeKTpoHHon MHKpocKonnn, aBTopaflnorpa^nn, flHTO^OTOMeTpnn 
H CBeTOBOH MHKpOCKOnnn. 

HemcKne uccaeflOBaTean R. Herich, A. Lux, npnMeHaa 6noxnMnaecKHH n n;nTOXHMnaecKHH 
jneTOflEi b nccaeflOBaHHH nHabHHKa anann, HOKa3aan aKTHBHyio poab Teaen; y6nma b npon;eccax 
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ero pa3BHTHH, ycTaHOBHJin KoppeJimjHio Me>K,n;y HanaJiOM JiHTHnecKOH aeHTeJibHOCTH Tejie^ 

y6nma h HanaJioM BaKyojiH3an;HH kjictok TaneTyMa. 

fleTajibHBie nccjieaoBaHHH nocjieaoBaTejibHoro xoaa cmrresa pasjiHHHEix 6ejiK0B b nbijibpe 
h bo BpeMH pocTa nbuibn;eBOH Tpy6Kn npoBeji aMepnKaHCKHH nccjieaoBaTejib J. H. Mascarenhas. 
Oh ycTaHOBHJi, hto b xoae npopacTaHHH nbiJibijeBoro 3epHa CHHTe3HpyeTCH cBbnne 300 pa3JiHHHbrx 
6ejiKOB h cymecTBeHHO MeHHeTCH anHaMHKa HanonjieHHH npoTeHHOB: nponcxoanT 3HanHTejibHoe 
yMefibmeHne pa3JiHHHEix KJiaccoB PHK. CHiDKeHHe 6eJiKOBoro cnHTe3a b nbiJibijeBbix Tpy6nax 
aBTop paccMaTpHBaeT Kan cjieacTBHe chhjkchhh coaep>KaHHH PHK. 

B OTjmnne ot flaHHbix aMepHKaHCKoro cnen;HajiHCTa nemcKHH yneHEin J. Tupy c coaBTopaMn 
OTMenaiOT, hto b xoae npopacTaHHH nbiJibijbi nponcxoftHT cnHTe3 PHK h 6eJiKOB. KpoMe Toro, 
6eijio noKa3aHO BJiHHHne aKTHHOMHijHHa D Ha pacnpeaeJieHHe o6m;HX h bhobb cHHTe3HpoBaHHbix 
6eJiKOB b nbiJibije h nbiJibn;eBbix Tpy6Kax. 

CymecTBeHHEiH HHTepec npeacTaBjiniOT nccjieaoBamiH tohkoh CTpyKTypu MyjKCKiix raMeT- 
H. J. Wilms, A. Aelst (HnflepjiaHflbi) b CBoeM aOKJiaae otmctejih TecHyio CBH3b flByx cnepMHee 
Menmy co6oh (o6m;aH KopoTKan cTeHKa c njia3M0,n;ecMaMH) h BereTaTHBHHM napoM. Abtopbi noa- 
nepKHBaiOT, hto cnepMHH-KJieTKH h BereTaTHBHoe flflpo ftBrnnyTCH BHyTpn nbiJibn;eBOH Tpy6KH Kan 
e,n;HHoe n;eJioe h ot MOMeHTa npopacTaHHH nbuibipbi ao BXO>KaeHHH m>iJibn;eBOH Tpy6nH b 3apoflHni e- 
BEIH MemOK CBH3b MeMKfly CnepMHHMH H BereTaTHBHEIM HflpOM npO^OJIH^aeT COXpaHHTbCH. 

M. B. Schroder (rflP) nonaaaji Hajinnne b n;nTonjia3Me cnepMneB MHKpoTpy6oneK, KOTopwe, 
no ero MHeHHio, 'cnoco6cTByioT nepeaemKeHnio cnepMneB. 

Bo MHornx flORjia^ax yaejinjiocb BHHMaHne onpeaeJieHnio pa3JinHHbix KJiaccoB BenjecTB 
b aKccyflaTax ptuien; h ctoji6hkob c noMonjbio rncTOXHMHnecKOH (R. Campbell, HnaepjiaHabi; 
A. Kormutiak, HCCP; V. Tilton, CIHA), 6noxHMHHecKOH (A. Tiezzi et al., MTajmn), HMMyHOxn- 
MHHecKoii (JI. B. KoBaJieBa, CCCP) MeToanK. B aoKJiaae KoBajieBoii, b nacTHocTii, 6biji OTMenen 
CHHTe3 HOBbix OejiKOB b necTnice bo BpeMH pocTa nbiJibneBbix Tpy6oK b tkbhhx cTOJi6nKa, a TaioKe 
BbiHBJieHa HMMyHOJiorHHecKan cneijH^HHHOCTb nujibi^u: h necTHKOB HCCJieaoBaHHEix bii^ob. 

3HaHHTejibHEiH HHTepec npeacTaBHJi aoKJiaa J. R. Rowley (HlBeann) o6 o6pa30BaHHH b mhkpo- 
cnope BHcn^HHOBbix HHTen, cnoco6cTByioin;HX npnKpenjieHHio MHKpocnop. Abtop npeaJio>KHJi MoaeJib 
pacnojion^eHHH 3 thx HHTen h cbh3h hx c MHKpocnopaMH. 

Pna flOKJiaflOB, caeJiaHHEix Ha CHMno3nyMe, 6 biji nocBHm;eH o6cy>KaeHHK) BonpocoB n;HTonjia3- 
MaTHHeCKOH CTepHJIbHOCTH, HeCOBMeCTHMOCTH npH OT^aJICHHOH rH6pHflH3an;HH, a TaKJKe aHaJIH3y 
I^HTOJIOrHHeCKHX OCHOB HaCJieflOBaHHH. 

npo(J)eccop R. Hageman (TJSJP) BbicTynHJi c AajibHenuiHM pa3BnTiieM CBoen KOHii;enn;HH 
o MexaHH3Me HacjieflOBaHHH njiacTH/i; y noKpEiToceMHHHEix pacTeHHH. Ha ocHOBaHHH ajieKTpoHiio- 
MHKpOCKOHHHeCKHX HCCJieflOBaHHH OH BblfleJIHJI TpH THna U;HTOJIOrO-(|)H3HOJIOrHHeCKHX MeXaHH3- 
mob, JieMKana;HX b ocHOBe HacJieflOBaHHH MaTepHHCKHx nJiacTH/i;: 1) HepaBHoe pacn^peAeJieHHe njia- 
cthji; bo BpeMH I MHT03a nbiJibn;bi, HCKjnoneHHe hx H3 reHepaTHBHOH rjicthh; 2) pa3pymeHne nna- 
cthji; b reHepaTHBHOH KJieTKe h kJ ieTKax-cnepMHHX ; 2) HCKJnoneHHe nJiacTH/i; H3 cnepMneB b npo- 
n;ecce cjihhhhh KJieTOK-cnepMneB c Hnn;eKJieTKaMH. 

3HaHHTeJibHan nacTb ^oKJiaflOB cHMno3nyMa 6biJia nocBHm;eHa H3yneHHio ceMnnonmi, nccjie- 
flOBaHHio MeracnoporeHe3a h pa3BHTHH 3apoflbimeBoro Menraa. y pa3JiHHHbix npeflCTaBHTeJien 
nOKpEITO- H rOJIOCeMHHHbIX. 

Bojibmon HHTepec BEi3Baji flOKJia/i; M. T. M. Willemse, M. Franssen-Verheijen (Hnflep- 
jiaHflbi) «Pa3BHTne ceMHnoHKH». Abtopei paccMOTpejiH Bonpocbi conpnjKeHHoro pa3BHTHH penpo- 
flyKTHBHEIX H COMaTHHeCKHX TKaHeH CeMHnOHKH y HOKpblTOCeMHHHblX H rOJIOCeMHHHbIX pacTeHHH. 
Ohh BEiflBHHyjiH npeflnojio>KeHHe, hto H3MeHeHHH b penpoflyKTHBHbix cTpyKTypax TecHo CBH3aHti 
c MeTa6ojiH3MOM ceMHnoHKii. Bee cTpyKTypHtie H3MeHeHH h b npon;ecce pa3BHTHH ceMnnoHKH 6hjih 
HCCJieflOBaHEI C nOMOm;bIO rHCTOXHMHHeCKHX H XpOMaTOrpa(J)HHeCKHX MeTO^OB, ROTOpbie n03B0JIHJIII 
BHHBHTb KOHn;eHTpan;nio, JiOKajiH3an;Hio h nojiHMepn3an;Hio caxapoB, Jumna ob h npoTenHOB. 
Abtopbi HCCJieaoBajiH Taione nyTH nocTynjieHHH h pacnpeaejieHHH nnTaTejibHbix Bena;ecTB b ceMH- 
noHKe. Bonpocbi, Kacaiona;HecH nojinpHocTH ceMHnonKH rn6pHaoB Oenothera , o6cy>KaaJiHCb 
b aoKJiaae R. Cniezko (nHP). F. Kadej, A. Kadej (nHP) nonasajin HajiHnne cneijH$iiHecKHX 
Ten b nape (J)yHKn;HOHHpyiona;eH Meracnopbi h ee nJiacTnaax. 

Pna aoKJiaaoB 6hji nocBHm;eH BonpocaM tohkoh CTpyKTypti 3apoabinieBoro Memna noKpbrro- 
ceMHHHEix. B aoKJiaae T. H. CaBimon h T. H. jdCyKOBoii (CCCP) 6eijih OTMeneHti H3MeneHHH 
cTpyKTypn h Tonorpa$HH opraHejiJi b KJieTKax 3apoabinieBoro Memna y npeacTaBHTejin opxnaHbix 
Epipactis atrorubens , HannHan c parnnix 3TanoB pa3BHTHH h KOHnan BXOH^aeHneM b Hero nbijibn;e- 
boh Tpy6KH. YjibTpacTpyKTypa 3pejioro sapoabimeBoro Mernna Galanthus nivalis 6buia onncaHa 
T. E. rBaJiaa3e-ypyinaa3e (CCCP), BHHBjieH npon;ecc cHHH^eHHH >Kn3HeaeHTejibHocTH ero ajieMeH- 
tob b oceHHHH nepHOfl h noKa3ano neTKoe pa3jiHHHe b xapaKTepe BaKyojiH3an;HH MHKponnJiHpHorO' 
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u xaJia3ajiBHoro kohijob 3apo,HHineBoro Menma. YjiBTpacTpyKTypa 3apo,o,HmeBoro Menma Stel-x 
laria 6ujia npofleMOHCTpnpoBaHa b flOKJiaji;e B. Rodkiewie, B. Bednara, K. Kudicka (I1HP). 

Cepbe3Hoe BHHMaHne Ha CHMH03nyMe 6hjio yflejieHO npodaeMe onflow OTBopeHna y nonpHTO- 
ceMHHHBix. CymecTBeHHbiH HHTepec b 3tom nJiaHe npeflCTaBjiaeT pa6oTa L. S. Russel, D. Cass 
(CIBA, KaHafla). Abtoph Ha npnMepe Plumbago zeylanica enje pa3 yde^HTejiBHO nonasajm HajiH- 
qne HHTqaToro annapaTa b eflHHCTBeHHOH KJieTKe anijeBoro annapaTa — anijeKJieTKe. Ohh npc- 
peMOHCTpnpoBajiH ape3BHaaHH0 CBoeodpa3HHH nyTB nHJiBijeBOH Tpy6KH b odoaonKe anijeKJieTKn. 

B flORjia^e B. II. EamiQKOBOH, 0. A. XBeflbiHiiu h JI. C. CepftioK (CCCP) 6bijio nonasaHO, hto 
ckopoctb npoTenaHHa nponecca onJio,n;oTBopeHHH odycaoBjieHa flByMH $aKTopaMn: BpeMeHeM, 
DpomeflniHM ot KOHTaKTa cnepMueB c a^paMH meHCKnx KJieTOK flo Havana hx odBe^HHeHna, 11 
BpeMeHeM, Heodxo^HMHM flJia HenocpeflCTBeHHoro cjihhhhh hojiobbix a^ep. flajiBHeninee pa3BHTne 
B3rjia,n;oB Ha hphhhhh, jiemanjHe b ocHOBe flBnmeHHH cnepMneB b 3apo,n;BiineBOM Menme, npefl- 
cTaBJieHBi b ,n;oKJia,n;e C. H. KopodoBofi (CCCP). 

BeHrepcKne nccjieflOBaTejra H. Paal, S. Sarkany, HcnoJiB30BaBinne MeTOflH CBeTOBOH h 
(J)jiyopecn;eHTHOH mhkpockohiih, npHBejin HHTepecHBie aaHHbie o npoijeccax onnoflOTBopeHna 
y Mana, npn 3tom ocodoe BHHMaHne 6hjio odpanjeHo Ha pa3Birnie h nyTB HHJiBijeBOH: TpydKii h 
rncTOJEornaecKyio CTpyKTypy cTOJidnKa. 

CepBeaHoe BHHMaHne Ha CHMno3nyMe 6bijio y^ejieHo npodaeMaM anoMHKcnca, nojraaMdpno- 
hhh, a Taione BonpocaM cpaBHHTejiBHO-aMdpHOJiorHaecKoro nccaeflOBaHna pa.ua ceMeficTB nonpHTo- 
ceMaHHBix pacTeHHH. B cobmgcthom flOKJiafle T. H. HayMOBoii (CCCP) h BiuiJieMce (HHflepjiaHflH) 
BnepBBie paccMOTpeHBi yjiBTpacTpyKTypHHe acneKTBi HyrjejiJiapHOH h HHTeryMeHTajiBHOH hojih- 
9m6phohhh, HOKa3aHo, hto HHHpHajiBHtie KJieTKH, flaiomne 3apo,n;Hinn, xapaKTepH3yiOTca patfoM 
cnen;H(J)HaecKHX nepT. AKTHBHoe odcym^eHne BBi3Baji flOKJia/i; B. C. TbipHosa c c obbt opaMH (CCCP), 
B KOTOpOM aHaJIH3HpOBajIHCB npHHHHBI B03HHKH0BeHHa ranJIOHflHH y HOKpblTOCeMaHHBIX. 

CpeflH coodmeHnn, nocBam;eHHBix cpaBHHTejiBHO-aMdpHOJiorHaecKHM iiccjienoBaHHHM, cjieflyex 
oTMeTHTB ododmaiomnH ffOKjia/i; 0. II. KaMeJumoii (CCCP), b kotopom ,n;aH cpaBHHTejiBHo-3Mdpno- 
jiornaecKHH aHatfH3 ceMeiiCTB Dipsacaceae h Morinaceae h onncaHa 3BOJiion;HH CTpyKTyp MHKpo- 
cnopaHrna. floKJia/i; Bti3BaJi aKTHBHoe odcya^fleHHe b CBa3H c npe^JiojKeHHHM hobbim BapnaHTOM 
KJiaccH$HKan;HH thhob TaneTyMa y noKpbiToceMaHHBix h hobbim choco6om peopraHH3an;HH cenpe- 
TopHoro TaneTyMa y bopchhkobbix. 

floKJiafl B. A. PyMH h T. B. KaMaJioBofi (CCCP) o cpaBHHTejiBHO-3MdpHOJiornaecKOM H3y- 
aeHHH BHflOB ceM. Malvaceae ocBeTHJi $HJiOreHeTHaecKHe B3aHM00TH0ineHHa bh,h;ob BHyTpn ce- 
MencTBa, nyTH ero 3bojhoh;hh, a Taione nojiomeHne ceMencTBa b cncTeMe nopaflKa Malvales. Hc- 
H0JiB30BaHHe aMdpnoJiorHaecKHX flaHHHX b cHCTeMaTHKe h ^HJioreHHH Ha npnMepe ceM. Cruciferae 
npofleMOHCTpHpoBaHO b flOKJiafle p. e. Poahohoboh (CCCP). CpaBHHTeJiBHO-aMdpHOJiorHaecKOMy 
HCCJieflOBaHHio Cicer arietum h Vicium villosa 6hjio nocBam;eHO coo6m;eHHe M. M. RydnpKO (CCCP). 

CpeflH flOKJiaflOB, nocBameHHHX H3yaeHHio pa3BHTHa sapo^Bima n 3HflocnepMa, cae^yeT bbi- 
flejiHTB flOKJiafl 0. Erdelska (HCCP) «MHKpoKHHeMaTorpa$naecKoe iiccjieflOBaHne a^eHCKoro 
raMeTO(J)HTa, onJioflOTBopeHHa, paHHiix 3TanoB pa3BHTna 3apo^Bima h 3H/i;ocnepMa». O^hhm ii3 
nandojiee HHTepecHBix momchtob 3toto coodmeHiia dBiJia fleMOHCTpapna flBiia^eHHa a^pa cnepMna 
ko BTopnaHOMy aflpy 3apoflHineBoro Mernna (HcnojiB30BaH MeTOfl n;eHTpa(j)epHOH CBeMKn). AHajni3y 
CTpyKTypbi cycneH3opa 3apoflBiina h oKpya^aiomHX ero TKaHefi y npeflCTaBnTejien pa3JinaHi>ix 
nopaflKOB i^b^tkobbix pacTeHHH obiji nocBam;eH flOKJia,n; 3. H. HinaiTHueBOH (CCCP) . B flOKJia^e 
odcyjKfliajiHCB HanpaBjieHHa 3bojhoh;hohhbix npeodpa30BaHHH cycneH3oJpHoro annapaTa 3apoflBima. 

HHTepecHBin MaTepnaa npeACTaBHJin aemcKiie HCCJieffOBaTejin M. Ciamporova it A. Pretova, 
KOTopBie npoBOflHJin HccaeflOBaHiie naacTHfl y, 3apoflBimeH JiBHa, KyjiBTHBiipyeMBix in vitro. 
Abtoph nonasajin, hto aepe3 17 /iHeii nocae onao^OTBopeHna xjioponJiacTBi 3apoflBima npeod- 
pasyioTca b aMHJionJiacTBi, no3B,Hee ohh nocTeneHHO fleflH$$epeH^ipyiOTCH b ceMa^ojiax. 

T. B. EaTbirHHa h B. E. BacnjibeBa (CCCP) h3jiojkhjih pe3yjiBTaTH ancnepEMeHTaJiBHoro 
H3yaeHHa (c HcnojiB30BaHneM MeTo^a nyjiBTypH in vitro) 3MdpnoreHe3a h pa3BHTna npopocTna 
y HeKOTOpHX BHflOB D actylorhiza,' aTO n03B0JIHJI0 HM R&Th HOByiO TpaKTOBKy OTfleJIBHBIX 3Tan0B 
OHToreHe3a. Abtoph npmnjiH k 3aKJiioaeHHio, hto npoTonopM h odpa3yioin;Heca Ha HeM cTpyn- 
Typn — He 3ap6flbiin, a CBoeodpa3Haa $opMa nocTceMeHHoro pa3BHTHa cnopo^HTa, HMeronjaa TeH- 
p;eHn;Hio k BereTaTHBHOMy pa3MHO>KeHHio. IIoJiyqeHHBie flaHHBie no3BOJiHJin no-HOBOMy nofloirm 
k Bonpocy od ynpaBJieHHH OHToreHe30M h MHKpopa3MHoa^eHHeM opxnflHHx. 

M3yaeHHio 3MdpnoreHe3a Streptocarpus rexii nocBaTHJin flOKJiafl T. K. AaiiMOBa hM. C. Hkob- 
jieB (CCCP). Abtopbi nonasajin, hto b xo^e pa3BHTna 3apoflHina HadJiro^aiOTca npoaBJieHHe no- 
jiapHOCTH h acHHxpoHHocTB KJieTOHHbix fleaeHHH, Ha ocHOBe aero npoHcxoflHT npon;ecc rncToreH- 
hoh flH$$epeHii;Han;HH. 

flHHaMHKe (JjepMeHTOB b ceManoaKe, 3apoflBimeBOM Memne, 3apoflBiine, aH^ocnepMe h ceMeHHOH 
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o6ojionKe 6 liji nocBHm;eH ^ORJia/i; H. JJ. reoprneBOH (HPB). H. K. CivmpHOBa h E. JI. MmineBa 
(CCCP) noKa3ajin H3MeHeHne 6ejiKOBoro MeTa6ojTn3Ma b pasBHBaiomHxcH ceMeHax BHHorpa^a, 

AHaJiH3npya htoth npoBeAemioro CHMno3nyMa no 3M6pnoJiornn pacTemra, cne^yeT OTMeTHTb 
B03pocnmH HaynHHH n MeTOfliinecKHH ypoBeHb pa6oT, npe^CTaBJieHHHx b flOKJia^ax h ctohaobhx 
coo6m;eHHHX. IIpeKpacHoe o^opMJieHne flOKJiaflOB, Hcnojib30BaHHe tgxhhkh nenaTH n pncyHKa 
Ha npo3panHbix nJieHKax 6e3ycjioBHo cnoco6cTBOBaJin JiynineMy hohhm aHHio co,n;ep3KaHHH flOKJia- 
A OB. 

Ha CHMn03HyMe HpOHBHJICH 3HaHHTeJIbHbIH HHTepeC K H3yneHHIO KOppeJIHTHBHEIX 3aBHCHM0- 
CTeH npn pa3BHTHH OTfleJIbHbIX 3M6pH0HaJIbHbIX CTpyKTyp. V pa3JIHHHbIX nOKpblTOCeMHHHBIX 3TH 
HCCJieflOBaHHH npOBOflHTCH C npHMeHeHHeM KOMHJieKCa MeTOflOB, HTO H03B0JIHJI0 CfleJiaTb pHflHHTe- 
pecHbix BEiBOflOB, KacaiomHxcH He ToiibKo cTpyKTypbi, ho h c^yHKipin oT^eJibHbix 3M6pnoHaJibHbix 
CTpyKTyp. 

06cy^eHHe MaTepnaJiOB, ocBemeHHEix b flOKJiaflax, ho3bojihjio 3M6pnoJioraM pa3JiHHHBix 
cTpaH aKTHBHO o6MeHHTbck HH$opMan;HeH o Be,n;ym;HxcH HccjieflOBaHHHX. 9 to HecoMHeHHo 6y^eT 
CH0C06cTB0BaTb pa3BHTHI0 HOBbIX HanpaBJieHHH pa60T, a TaKMKe HpHMeHeHHK) COBpeMeHHBIX MeTO- 
.flOB HCCJieflOBaHHH. 

T. B. Bamueuna , F. H. Caeuna. 

EoTaHHnecKHH HHCTHTyT nojiyneHO 21 III 1983. 

hm. B. JI. KoMapoBa AH CCCP, 

JleHHHrpa/i;. 
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Phc. 1, 


OpameHT KjieTKH Me3o<j>Hjma (.4) h xjiopoimacT (£) jiHCTa Carex lugens H3 
TyHflpH o. BpaHreJia. 

RjieTKa cjiaOo BaKyojiH3npoBaHa, b xjioponjiacTe HeBejiHK oTHOCHTejibHbiii oSbeM JiaMejuinpHoii ch- 
cTeMbi, oTcyTCTByioT KpaxMajibHbie 3epHa, ocMHO$njibHbie rjioOyjibi npKO OKpameHbi. yBeji.: 

A — 9300, B — 30 800. 


l /a i 3aK. 562 





Phc. 2. KjieTKa Me30<JrajiJia (^4) h xJiopomiacT (E) jincTa pacTeHHH Carex lugens , 
BH^epjKaHHoro b TeneHHe Tpex He^ejib npn TeMnepaType 28/20° (fleHb/Ho^b). 

KjieTKa CHJitHee BaKyojiH 3 npoBaHa, ijHTOiuia 3 Ma MeHee HacbimeHa opraHOHRaMH, qeM Ha pnc. 1 . 
B xjioponjiacTe yBejmneH o 6 i>eM jiaMejuinpHOH ciicTeMbi, noHBjinioTCH npaxMajibHbie 3 epHa, 
upoceeTJifliOTCH rjioOyjiti, OTaejibHbie THJiaKOHRbi pa36yxaioT. yBeji.: A — 8700, B — 30 800, 


ct. H. CoKOjioBa, c. 1335 
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PHC. 1. OflHOCJIOHHBIH, flByXCJIOHHBIH H HeTEipeXCJIOHHHH BHflOCnepM. 

i, 3—4 — Iris pumila; 2 — Lilium murtagon; 5—7 — Helleborus caucasicus. 

1 — oflHocjioftHHft KJieTOHHbift 3HflocnepM H3 cpeAHeft qacTH ceMeHH: BHflHbi Hflpa, pacnojia- 
raiomnecH y ijeHTpajibHoft BaKyojin; 2 — $parMeHT BHHocnepMa H3 cpe^Heii ero nacTu (to- 
TaJiBHbift npenapaT, BOJiHa nejiemift pacnpocTpaHneTcn CHH3y BBepx): b 3KBaTopnajibHoft 
nJiocKOCTH (JjparMonjiacTOB bhhho 3ajiomeHHe KJieTOHHbix miacTHHOK; 3 — 4 — (JjparivieHT cy6- 
xaJia3ajibHofi nacTu npn pa3JinnHOH ycTaHOBKe mukpobuhtb (TOTaJibHbift npenapaT); 5 — 
jjejieHHe hjictok HByxcjioftHoro aH^ocnepMa; 6 — neTbipexcjioftHbift aHflocnepM, o6pa30BaB- 
mniicH no 3aBepmeHHio MHT03a b KJieTKax oOonx cjiocb: kjictkh BHyTpeHHero cjioh TaOjiHTna- 
Toft $opMbi; 7 — neTbipexcjionHbin 3Hji;ocnepM: ojma H3 hjictok BHyTpeHHero cjioh CTajia kjih- 
hobhhhoA h noTepnjia Bbixoji k iieHTpaJibHofl Banyojie. 
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Phc. 3. SanojiHeHne KjieTKaMH 9H,a;ocnepMa ijeHTpaJibHOH nacra aapoflumeBoro Meinna. 

l — 2 , 6 — Helleborus caucasicus ; 3—5 — Iris pumila. 1 — qeTbipexcJioifan>ift 9H«ocnepM Ha nonepetJHOM cpe3e: 
b KpynHbix CHJibHo BbiTHHyTbix b pannajibHoM HanpaBJieHHH KJieTKax BHyTpeHHero cjioh nnpa JiemaT b cnoime- 
hhhx B[HTonjia3Mbi, rpaHnnameii c rjenrpajibHoft BaKyojibio; 2 — MHorocjioftHbift oHnocnepM Ha nponoJibHOM cpese: 
BBepxy — MHKpomuiHpHaH HacTb, enusy — xajiasaJibHan, e i^enmpe — KpynHan nenrpajiBHaH BaKyojib; 3 — 
MHT03BI B BbiTHHyTbix B paHHaJIbHOM HanpaBJieHHH KJieTKax CJIOH, HaXOUHmerOCH Han BHyTpeHHHMJ 4 — no- 
BepxHocTHbie cjioH MHorocjioftHoro aHnocnepwa: Ha HapyamoM cjioe kjictok ( cjieea ) BH^Ha njieHKa, npenCTaBJinio- 
man co6oii octbtkh ctchok pa3pymeHHbix KJieTOK ceainnonKH; 5 — oSpameHHbie k ijeHTpajibHoft BaKyojin nacTH 
CHJibHo BbiTHHyTbix b pannajibHOM HanpaBJieHHH KJieTOK BHyTpeHHero cjioh: Hnpa pacnojiaraioTCH b CKonjieHHHx 
HHTonjia3MH y ijeHTpajibHOH BaKyojin; 6 — ocTaTOK ijeHTpaJibHOH BaKyojin (b Bnne HenpaBHjibHon khthkohchhoh 
3Be3nH) h KOHHbi KJieTOK BHyTpeHHero cjioh HenocpencTBeHHO nepen hx CMbmaHneM Ha nonepenHOM cpe3e. 







K ct. H. T. JIaBepLnieBOH, c. 1381 



Phc. 1. CTpoemie xjiopoiuiacTOB Me30(J)HJiJia a^GMepoH^OB. 

1 — Scilla sibirica, 2 — Corydalis halleri , ,3 — Ficaria verna. a — CTOJiSqaTBie (nepuuft 
CJioft ot noBepxHOCTH JincTa y S. sibirica), 6, — ryS^aTHe KJieTKH (TpeTHft cjioft ot noBepx- 
HOCTH JiHCTa y S. sibirica). 



K c. 1381 



Phc. 2. CrpoeHne xjiopoiuiacTOB MG 30 (f)HJiJia ce 30 HHo-reTepo$HJiJibHHX fljiH- 
TeJibHOBereTHpyioiD;HX bh^ob. 

1, 2 — Pulmonaria obscura ; 3, 4 — Aegopodium podagraria. Ce30HHbie reHepaijHH jih- 
CTbeB: 1,3 — BeceHHue; 2, 4 — jieTHne; a — cTOJifciaTbie, 6 — ryOnaTbie KJieTKH. 
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Phc. 4. 2—5 — Liriodendron kryshtofovichii , ceMena, Xl3. KepeeBCKoe Tomckoh o6ji., cpe&BEii 
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